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EXECUTIVE SUMMARY

I The overall objective of the Department of Defense Computer-aided
Acquisition and Logistic Support (CALS) Program is to inbegrate the
design, manufacturing, and logistic functions through the efficient
application of computer technology. NIST has been funded since
Spring 1986 to recommend a suite of industry standards for system
integration and digital data transfer, and to accelerate their

* implementation.

During FY86 NIST tasks for CALS in the area of graphics standards
focused on identification of recommended standards to OSD which
would be applicable to the DoD environment; comparison of graphics
standards among themselves and with product data standards; and the
status of ongoing graphics standards efforts as well as related
validation efforts . CALS' needs for graphics standards were
assessed, and an architecture for their inclusion into specific
CALS programs was created. Finally, a plan was recommended for
accelerating the development, related validation efforts and
implementation of graphics standards into the CALS program.

Building on the knowledge and experience gained during FY86, NIST
tasks for CALS in the area of graphics standards in FY87 emphasized
the particular graphics standard dealing with the transfer of
pictorial data from one system to another, namely the Computer
Graphics Metafile (CGM) standard (FIPS PUB 128) . Graphics tasks
included an assessment of raster-to-vector conversion technology,
and where the CGM might fit into that process; efforts toward
development of CGM validation routines; injection of CALS
requirements into the Extended CGM (CGEM) standards work, as well
as into the CGM Registration process. In addition, functional
requirements and conceptual design documents were completed for a
reference implementation for CGM; a design specification was
created for an IGES-to-CGM translator; and a preliminary CALS
Application Profile for CGM was formed from the application profile3 work of the MAP/TOP organization.

During FY88, NIST tasks for CALS in the graphics standards area
* were in large measure a continuation of those efforts begun the

1 IKemmerer, S., Editor, "Final NBS Report for CALS, FY86," U.S.
Department of Commerce, National Bureau of Standards, NBSIR 87-
3566, May 1987.

2Kemmerer, S., Editor, "A Collection of Technical Studies
Completed for the Computer-aided Acquisition and Logistic Support
(CALS) Program, Fiscal Year 1987," U.S. Department of Commerce,
National Bureau of Standards, NBSIR 88-3727, March 1988.
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3
year before3 . Final text was completed for the initial publication 3
of a Military Specification which is the CALS Application Profile
for CGM. NIST continued to participate in graphics standards work
in support of CALS requirements in the areas of CGM conformance
testing, the CGEM, and CGM Registration. In the particular area
of CGM conformance testing, the needs for testing both to FIPS 128
and to the Application Profile for CGM were identified; existing
commercial implementations of CGM were analyzed and compared I
functionally to both CGM and Application Profile requirements; and
required CGM conformance testing tasks were described in detail,
responsibilities in the testing process delineated, and the impact I
of CGM testing was assessed both for CALS and the commercial
marketplace.

This collection of reports represents the continuing efforts of I
the Graphics Software Group of NIST/NCSL in FY89 in support of
computer graphics standards for CALS, and in particular CGM4 . It
provides a progress report on continuing graphics standards efforts
related to the Computer Graphics Metafile (CGM) standard, including
the Extended CGM (CGEM), Graphics Registration, and the CGM
Application Profile for CALS (or MIL-D-28003). In addition, the
creation of a Test Requirements Document for MIL-D-28003 is
detailed. This Test Requirements Document will provide the basis
for developing conformance tests to determine compliance with MIL-
D-28003.

This report is subdivided into four separate final CALS
deliverables, entitled as follows:

1. Test Requirements Document for CALS CGM Conforming Basic
Metafiles 3

2. Injection of CALS Requirements in the Extended CGM (CGEM)

Standards Work

3. MIL-D-28003 Revision Recommendations

4. CGM Registration in Support of CALS Requirements i

I
3 Morgan, Roy S., Editor, "A Collection of Technical Studies

Completed for the Computer-aided Acquisition and Logistic Support
(CALS) Program, Fiscal Year 1988, U.S. Department of Commerce,
National Institute of Standards and Technology, NISTIR 4315, 4316,
and 4317.

4The publishing of this collection of reports does not imply
that the CALS Office has endorsed the conclusions or
recommendations presented.
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3 An additional deliverable completed for CALS by the Graphics
Software Group during FY89 detailed the impact that two other
graphics standards (namely PHIGS, or the Programmers Hierarchical
Interactive Graphics System, and PIK, or the Programming Imaging
Kernel) 5 will have on the CALS environment. It was published under
separate cover, and is available through the CALS Policy Office or3 through the National Technical Information Service.

I
I
I
I
I
I
U
I
I
I
I
I 5Kemmerer, Sharon J., and Skall, Mark W., "Graphics

Application Programmer's Interface Standards and CALS," U.S.
Department of Commerce, National Institute of Standards and
Technology, NISTIR 89-4199, October 1989.
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1. Summary & Recommendations

1.1 Overview

This report describes activities during FY89, presents final
recommendations, and recommends future work for updating the CALS
Application Profile (AP) of CGM, MIL-D-28003 (CAL SOW Task4.1.2).

This task has consisted of two subtasks:

A. Reconciliation of the CALS and TOP APs of CGM.

B. Recommendations for modifications and extensions of the
CALS AP.

I Subtask A has resulted in substantial agreement between CALS and
MAP/TOP technical personnel and is at a point where
administrative action is required by both sides to create and
execute the mechanisms for consolidating the projects. Further
attention on this subtask is needed in FY90 to bring about aconsolidation of the separate industry and government efforts.

I Subtask B has resulted in a substantial body of recommendations
for amendments to MIL-D-28003. These recommendations are
detailed in the body of this report. There is also a plan for
the updates to MIL-D-28003 which addresses:

o timing, including coordination with activities in
graphics standards;

o body of content to be included;

I o mechanics and procedures of producing the new
MIL-D-28003.

I Some of the content of the MIL-D-28003 revision is being
sponsored in Graphical Registration. Close liaison with the
proposers has been maintained.

Finally, the recommendations in this report are not complete
because:

*ao Some content is pending completion of actions in
graphics standards committees - these will be

* relatively routine.

o Other content has been specified at a conceptual level
but requires detailed formulation - these are items
which derived from NIST/NCSL requirements studies
produced late in FY89.

!1
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o The work of this fiscal year has identified a body of
changes larger than anticipated and resources were
therefore not sufficient to cover all needed work.

This subtask will require additional work to produce the final
text for revised MIL-D-28003 in FY90. 3
Because of slower than expected progress of needed CALS
extensions in both the formal standards (the CGM addenda) and
graphical registration, the criteria for inclusion of some I
extensions into the MIL-D-28003 revision have been changed. The
new criteria insure adequate US national review but do not
require the formal completion of the standards or registration 3
process.

The extensions and additions proposed in the recommendations of
this report derive from and logically follow events in the
graphics standards committees. In this report the issues of
procedures and timing for amending MIL-D-28003 have been
investigated, and NIST/NCSL concludes that the most effective
procedure will be one where the MIL-D-28003 review and amendment
process can start at a time that is linked to milestones in the
graphics standards process.

2. Reconciliation of the TOP and CALS Profiles 3
One of the goals of the Profile work from the beginning was a
reconciliation of the differences between the TOP and CALS
profiles. 3
The TOP CGM Application Profile was the starting point for the
CALS profile. The NIST/NCSL representative participated in the
review and refinement of the TOP profile until its completion in I
1988. The CALS profile then had more than 6 months of additional
review and refinement. As a result there are a number of
discrepancies between the two profiles. Some of these are due to 5
extensions and additional specifications in the CALS profile,
such as additional engineering line types and hatch styles.

It has always been a goal of this project to keep the TOP and i
CALS profiles identical where they overlap. The proliferation of
similar but slightly different "dialects" of CGM would cause
confusion in the industry and should be avoided. The TOP and
CALS constituencies are considered to be sufficiently similar
that they might use the same profile, or at least use subsets of
a single profile.

2
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To explore this possibility the NIST/NCSL representative met with
the TOP CGM expert and editor of the TOP profile, Mr. Kern
Hardman. This meeting took place at the National Computer
Graphics Association exposition in Philadelphia in late April
1989. After some discussion it was agreed that it was desirable
to fold the TOP and CALS profiles into a single specification,
perhaps with a separate TOP document pointing to the single
specification and defining a subset.

As an aid in evaluating whether to pursue this merger, and as a
necessary first step in defining the TOP document, a study of the
differences between the two profiles was produced. This was sent
to Mr. Hardman in early August. The study and cover letter to
Mr. Hardman are in Attachment 1 of this report.

There has been subsequent communication with Mr. Hardman. The
consolidation of effort is agreeable in principle to both
parties. The preliminary technical content of the first
MIL-D-28003 revision, as detailed in this report, is generally
agreeable to Mr. Hardman. There are a number of procedural
issues which must be resolved. The Information Technology
Requirements Council (ITRC) of MAP/TOP has stated its position
that the efforts of industry and government should be merged, and
detailed its concerns over procedure, in a letter to the Director
of the CALS office, Dr. Michael McGrath. This letter is
contained in Attachment 2 to this report. Further action at the
technical experts level is not likely to be effective until
administrative arrangements are agreed.

3. CALS Profile Revision

What follows is a discussion of the activities during FY89 for
the task of defining the next revision of the CALS profile.
Criteria used to guide the selection of additions and changes to
the profile will be presented. Finally all of the recommended
functionality will be listed, indicating its status, and
indicating what further actions are required before draft text
can be produced.

During FY89 some procedural and timing questions were opened and
resolved, and they will be discussed as well.

3.1 Activities

The following work has been done to prepare the recommendations
for revision of MIL-D-28003.

!3
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1. Assessed the 31 functions of CGM Addendum 1 for impcrtance
to CALS graphical interchange and produced sorting by
inclusion or exclusion.

2. Contacted X3H3 registration experts at NIST/NCSL to
determine the status and expected timetable of all of the
CALS registration proposals currently in progress; verified I
and discussed US positions on these proposals in the ISO
bodies.

3. Reviewed past and current CALS requirements studies.

4. Contacted NIST/NCSL CALS liaison to ascertain and decidepolicies, procedures, requirements, and timetables for the i
amendment process for MIL-D-28003.

5. Contacted NIST/NCSL CALS liaison and members of the CALS i
Industry Standards Working Group to attempt to ascertain
what implications, if any, a pending 1840A "presentation
problem" has for MIL-D-28003. I

6. Correlated all potential extension items and modification
suggestions with requirements and feasible timetables to
produce the set of recommendations in this report.

7. Prepared interim report with preliminary recommendations,
and circulated this report for comment within the CALS, I
graphics standards, and MAP/TOP communities.

8. Prepared this final report.

3.2 References 5
In the remainder of this report a few key documents are referred
to: 3
1. CGM Addendum 1: the first set of formal standard extensions

of CGM; recently completed substantive ISO processing; final
text should be available near the end of the year or early
in 1990.

2. Registration Proposals: exist in various X3H3 documents; are
contained in the final report titled FINAL REPORT, CALS FY89 I
SOW TASK 4.3.4, CALS REQUIREMENTS FOR CGM.

4I
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3.3 Procedural Considerations

3 The content of the first revision to MIL-D-28003 depends to some
extent upon the procedure by which the amendment is made, and
upon the anticipated frequency of amendments. Because the
functionality of the amendment is taken from work already1 completed or work in progress within the graphics standards
bodies, the amendment procedure must be coordinated and
correlated with certain milestones in the graphics standards
bodies. The ideal timing of the amendments should be:

-- batch of functionality reaches sufficiently stable milestone
in graphics standards and registration processes;

-- CALS required functionality extracted and included in
* proposed amendment;

-- DoD, services, and industry review commences.

3 The extensions ideally are driven by the progress of needed items
through the graphics standards process.

At the start of FY89 it was not known whether this method of
proceeding would be acceptable within the established review and
amendment procedures, or fit the goals and timetable of the CALS
program. In particular the following information was needed
before defining what the scope of the amendments should be.

1. How is MIL-D-28003 amended? What are the procedures and
milestones in the process, and who are the key organizations
and individuals?

2. How long is the process anticipated to take from
commencement to conclusion?

3. Does CALS have a firm schedule for when the first set of
amendments should be processed?

4. Is there a regularly scheduled amendment cycle, for example
every year or every two years?

5. If not does CALS then have any requirements, guidelines, or
criteria for minimum or maximum time between amendments or
extensions?

6. Does Version 2 of MIL-D-28003 supersede Version 1 at some
point in time, or do Version 2 and Version 1 both exist as
legitimate interchange indefinitely? If the former, is
there a period of overlap where both are acceptable or does
Version 1 become obsolete and Version 2 operational on some
definite fixed date?

I 5I
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7. Is there a requirement for backwards compatibility of the
profile, implying for example that there can be no deletions
from Version 1?

These issues were presented and discussed with the NIST/NCSL CALS
liaison. Further discussion within NIST/NCSL and with the
Services have resulted in these conclusions:

1. The MIL-D-28003 revision schedule will be coordinated with
certain key milestones in the graphics standards and I
registration process over the next fiscal year, FY90.

2. The magnitude of the changes to the profile will classify it i
as a revision, and the resulting profile will have a new
designation of MIL-D-28003A.

3. The requirement for backwards compatibility is not clear. I
However the desirability of such is clear and changes which
create an incompatibility between the current and revised
profile will be considered carefully. i

4. There should minimally be two years between substantive
revisions to the profile. 3

3.4 Criteria for Inclusion 1
There is a large number of potential extensions that are now or
within 6 months will be at a sufficiently stable point in the
standards and registration pipeline. In selecting those changes I
to go into the first revision of MIL-D-28003 NIST/NCSL has
attempted to balance a number of sometimes conflicting criteria
and guidelines. 3
Firstly, the proposal must be fairly stable. Ideally everything
in the profile would be a part of the CGM standard or a completed
standard extension. The delays in that process, particularly CGM m
Addendum 3, may make this level of stability impractical. A
timeliness requirement may force inclusion of features ahead of
their formal inclusion in the standard. If this is the case,
then NIST/NCSL thinks that industry could tolerate the extensions
being included in a preliminary formulation that is
architecturally and functionally similar to what is expected to
appear in the formal CGM extensions.

The implications to implementations of the profile leading the
formal standards are as follows. Implementations would have to I
make an investment in new basic technology now. If the profile
were amended again in a couple years when a piece of

63
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3 functionality had completed formal processing and had become part
of the CGM standard, then an implementation would have to revise
mostly the interface to the piece of basic technology. What this
means is that the parameterization or precise structure of the
particular functionality would change in the final version, and
would require some modification to the metafile encoder or
decoder of the implementation. This would be a minor effort
relative to the initial effort to implement the basic technology,
since the major part of the implementation effort is devising and3 including the basic technology.

While it would be preferable to have no changes in the future to
extensions being currently included, NIST/NCSL feels for any
given functional extension that one change of such a nature will
be acceptable. NIST/NCSL does not think that two changes would
be; it will create too much confusion in the industry. This
could happen for example if a GDP (Generalized Drawing Primitive)
were included as a private GDP in MIL-D-28003, and then a changed
formulation completed graphical registration and were adopted in
an amendment, and then yet another different formulation were
included in the formal CGM extensions that comprise Addendum 3
and adopted in a second amendment.

With these principles in mind, almost all of the functionality
which NIST/NCSL recommends for MIL-D-28003A is:

1. In the CGM standard or the first standard extension, CGM
Addendum 1; or

2. Will be in CGM Addendum 3 in some form; or

3. Has completed Graphical Registration or has reached a
"stable" milestone in Graphical Registration.

I Concerning the second and third points, note that a number of CGM
extensions identified in CALS requirements studies are being
promoted through the standards and registration process as part
NIST/NCSL's work on CALS.

The qualifier "almost all" needs explanation. Some features that
were included in MIL-D-28003, in particular a few of the hatch
styles, have been rejected by the Graphical Registration
Authority in its first consideration (all of the rest of the line
types and hatch styles were approved). A narrow view of what
comprises a "hatch" was taken, and NIST/NCSL thinks the decisionwill be reversed. But in any case, the styles were identified in

CALS requirements studies, and if the ISO committees refuse the
proposals then they should stay in the profile as private types
and values.

I7
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The definition of "stable" as it is used above needs definition.
Ultimately no proposal is stable until it is approved by the
relevant ISO body and is "on the books." The US position on
registration is that the ISO Graphical Registration Authority
should only reject or modify a proposal if it is flawed,
incorrect, or unworkable. By this principle, once the US takes
the proposal out of X3H3 (the domestic graphics standards I
committee) to ISO it should then be stable. This is the
criterion NIST/NCSL will apply for inclusion of registration
proposals in the amended MIL-D-28003. The US procedures I
generally result in two rounds of review in X3H3. This should
take a year or less (but its timeliness is dependent upon
continuity of efforts to "shepherd" the proposals once they are
formulated).

In selecting this definition the alternatives were considered.
There are two earlier milestones that could potentially be chosen I
as the inclusion milestone for CALS extensions:

-- the initial formulation of the proposal itself; 3
-- the end of the first round of review within X3H3.

NIST/NCSL thinks both of these are inadvisable and likely to 3
introduce errors and incompatibilities into the profile. This is
no reflection upon the talent of the proposer or the quality of
that work. Rather the current set of graphics standards and I
related specifications is so broad and so interwoven and
interrelated that review by experts and specialists in all of the
disciplines of X3H3 is necessary in order to assure that theproposal is both correct and consistent with related work.
NIST/NCSL therefore recommends the inclusion guideline:

Recommendation: a proposed functional extension is stable 5
enough for inclusion in MIL-D-28003 if either the item is a
registration proposal with two rounds of review in X3H3, or the
item is in the final text of CGM or one of its addenda, or the
item has completed the registration process in ISO.

While NIST/NCSL does not preclude the inclusion of something less
stable, the requirement should be compelling if this isconsidered.

MIL-D-28003A will contain additions to MIL-D-28003 and may also I
delete some specifications or alter some specifications.
NIST/NCSL believes that backward compatibility is a strong goal
(if not a requirement, see previous section) and so deletions and
changes are approached with some caution. There is no question

8
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I if there is a mistake or defect to be fixed. Other cases must be
approached on a case-by-case basis. If a specification is not
being used or implemented, then there is little problem with
deleting or changing it. If it is in use then the justification
for change should be strong.

One final criterion which deserves some discussion is timing of
amendments and changes. There are two aspects to this issue:
when should the first amendment begin review; and how often
should major amendments be anticipated. NIST/NCSL recommends
that:

Recommendation: the first amendment should commence review
after final text of CGM Addendum 1 is produced, and after the
second batch of registration proposals completes its second X3H3
review (see below).

I Recommendation: a major upgrade about every two years is
acceptable; more frequently would be too demanding on the3 industry.

3.5 Addendum 1: Status & Recommendations

The first formal standard extension to CGM, Addendum 1, completed
its final ISO ballot in June. Preliminary final text has been
produced and is being reviewed for accuracy for 6 weeks. Early
indications are that a second 6-week review will be required,
commencing sometime in November. Final text should be available
by January 1990.
There are two basic pieces of functionality in CGM Addendum 1
that CALS has been interested in and has been promoting:

I o Global Segments: this is an internal symbol definition and
instancing capability. This was identified as a high5 priority item in FY87 CALS requirements studies.

"o Closed Figure: this is a primitive that is a composite of
other primitives and which is a filled primitive like
POLYGON. Lines, arcs, rectangles, polygons, etc., can be
strung together to form a complex shape which is treated as
a single primitive.

I Altogether there are 31 new functions in CGM Addendum 1. Several
are required to implement each of the above two capabilities.
Several others will be required in order to make the needed
features work properly.

Recommendation: the features of CGM Addendum 1 should be
adopted in MIL-D-28003A as indicated in Table 1. Estimated date
of stability: January 1990.

I 9I
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TABLE 1. Recommendations - CGM Addendum 1 Function List i

Addendum 1 Element Recommendation Notes

B
Begin Segment include 1End Segment include

Pick Identifier exclude 2 I
Copy Segment include
Inheritance Filter include 3
Clip Inheritance exclude
Segment Transformation include
Segment Highlighting exclude
Segment Display Priority includeSegment Pick Priority excludeSegment Priority Extent include

Maximum VDC Extent include 3
Device Viewport include 4
Device Viewport

Specification Mode include;limit to 0,1 5
Device Viewport Mapping include

Line Representation exclude 6
Marker Representation exclude 6
Text Representation exclude 6
Fill Representation exclude 6
Edge Representation exclude 6

Line Clipping Mode include; limit to SHAPE 7
Marker Clipping Mode include; limit to SHAPE 7
Edge Clipping Mode include; limit to SHAPE 7

Begin Figure include
End Figure include m
New Region include
Connecting Edge include

Save Primitive Attributes exclude i
Restore Primitive Attributes exclude

Circular Arc Center Reversed include i

Notes: 3
1. Both Global Segments and Local Segments should be allowed.

10

U



2. As CGM Addendum 1 states, the meaning of PICK IDENTIFIER is
not standardized and is by agreement between generator and
interpreter. Its use is application dependent and it should
therefore not be included in the profile.

3. For the way that internal symbols are most likely to be used
in engineering applications, both values of the INHERITANCE
FILTER are needed. For value STATELIST, the defined symbol
has no attached attribute but inherits it from the context
into which it is instanced. For example one might define a
colorless symbol and then set the color just before
instancing the symbol into a picture. For SEGMENT, the
symbol has the attributes in effect at the time of its
definition. For example a certain dash pattern might be
required for some lines within the symbol. Inheritance is
specified on a per-attribute basis, and it is easy to
postulate examples that require mixing modes within one
symbol (e.g., combine the two examples above).

4. This should supersede the Escape -302 of MIL-D-280C0. it is
precisely the same function. Since this Escape has never
been seen in practice, NIST/NCSL thinks it is safe to simply
remove it from the profile rather than leaving it in and
deprecating its usage.

5. Value 0 is "fractional", like the current Escape -302.
Value 1 is "millimeters". Value 2 is native device units,
which is device dependent and should be disallowed in the

profile.

6. While these functions provide something of a useful macro
capability for some attributes, no applications in the US
are using bundled attributes and no requirement for these
capabilities has yet been identified by CALS.

7. There appears to be no need for LOCUS clipping (see Addendum
1 text) but there is definite need for SHAPE clipping.
Unfortunately the Addendum 1 default is LOCUS so these
elements must be included to override the default.

I In addition to the new functions of CGM Addendum 1 there are some
new rules for using existing functions:

1. COLOR TABLE and PATTERN TABLE can occur in the Picture
Descriptor as well as the Picture Body, and use within the
Picture Body is discouraged. This solves (in Addendum 1)
the problem that MIL-D-28003 dealt with by restrictions on
placement and usage of the two elements.

I
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2. Several of the Picture Descriptor elements - COLOR SELECTION
MODE, LINE WIDTH SPECIFICATION MODE, MARKER SIZE
SPECIFICATION MODE, EDGE WIDTH SPECIFICATION MODE - may now
appear in the Picture Body. This is required in order to
make Global Segments work properly. With the exception of
the color mode, which can be tedious to switch, the elements
are not particularly difficult for implementations to deal I
with in a Picture Body.

3.6 Registration: Status & Recommendations

There are three batches of registration proposals currently in
progress and a fourth being formulated. The content of each is
looked at below and a decision proposed whether it should be
included in MIL-D-28003A or deferred. 3
Batch 1.

These comprise the engineering line types and hatch styles which
are already included in MIL-D-28003. All of these have now been
approved by the ISO authority except for some of the hatchstyles. Those hatch styles have been rejected because they did
not meet the ISO definition of hatch.

The ISO authority should be assigning positive registration 3
indices within a few months. MIL-D-28003A should use the
positive indices. Because no instance of the negative indices of
original MIL-D-28003 have been encountered, NIST/NCSL feels that
the negative values can be safely prohibited rather than allowed
but deprecated.

Recommendation: The negative indices in MIL-D-28003 be 3
replaced with the positive ISO register indices where applicable.
Expected timetable: May 1990.

"No." in the following table heading refers to the registration
proposal number.

II
I
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- TABLE 2. Batch 1 Registration Proposals

No. Description Recommendation Notes

2 Linetype, Single Arrow change index
3 Linetype, Single Dot change index
4 Linetype, Double Arrow change index
5 Linetype, Stitch Line change index
6 Linetype, Chain Line change index
7 Linetype, Center Line change index
8 Linetype, Hidden Line change index
9 Linetype, Phantom Line change index
Schange
10 Linetype, Break Line 1 change index11 Linetype, Break Line 2 change index

1 12 Hatch Style, cast iron ... change index
13 Hatch Style, steel change index
14 Hatch Style, bronze, brass, ... change index
15 Hatch Style, white metal,

zinc, ... change index
16 Hatch Style, magnesium,

aluminum, ... change index
17 Hatch Style, rubber, plastic,.. change index
18 Hatch Style, cork, felt, ... change index
19 Hatch Style, sound insulation undetermined 1
20 Hatch Style, thermal insulation change index
21 Hatch Style, titanium ... change index
22 Hatch Style, concrete undetermined I
23 Hatch Style, marble, slate, ... change index
25 Hatch Style, rock change index
26 Hatch Style, sand change index
27 Hatch Style, water and other

liquids undetermined 2
28 Hatch Style, with grain wood undetermined 2
29 Hatch Style, across grain wood undetermined 2

Notes:

1. Was rejected by ISO; continue to use the negative index of
MIL-D-28003.

3 2. Was rejected within X3H3 and never forwarded to ISO;
continue to use the negative index of MIL-D-28003.

1
I
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Batch 2.

This batch of proposals covers 3
1. finer drawing control (line cap, join, etc.) such as found

in various proprietary systems and Page Description
Languages (PDLs);

2. user-defined linetype; 5
3. advanced geometry (splines, conics, etc.).

The proposals have been through two X3H3 ballot and review
rounds. The resulting proposals are now being sent to ISO. The i
ISO ballot is expected to end sometime in February 1990. It is
expected that these can be included in this revision of
MIL-D-28003. All of these are high-priority CALS items, and all
are in draft Addendum 3, in substantially the same form (except
for user line type).

Recommendation: The registration proposals in "batch 2"
should be included in MIL-D-28003A as indicated in Table 3.
Estimated date of stability: November 1989. 5
"No." in the following table heading refers to the registration
proposal number. i

TABLE 3. Batch 2 Registration Proposals

No. Description Recommendation Notes

1 Linetype for Setdash include 1 1
36 Set Dash include 1
37 Set Line Cap include
38 Set Line Mitre Limit include i
39 Set Line Join include
40 Cubic Bezier include
41 Conic Arc include
42 Set Conic Arc Transformation

Matrix include
43 Parametric Spline Curve include
44 Rational B-Spline Curve include

Notes: i

1. The two functions comprising the user-defined line type are
formulated quite differently from the draft Addendum 3 work.
NIST/NCSL thinks that the problems arising from an
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3 architectural distinction in Addendum 3, which will be
stable within 2 years, justify using the Addendum 3
formulation, with a negative ESCAPE id, rather than using
the registration proposal in this case.

3 Batch 3.

This batch contains proposals for improvement of CGM text
capabilities. These are high priority changes. Getting high
quality text in metafile pictures is currently one of the most
difficult things to do and one of the most important for
publication quality graphics.

Unfortunately this batch is also the furthest from completion in
the X3H3 review process. There has been one ballot and review
round. There were heavy comments, and these will likely result
in significant changes to the proposals. The comments have been
returned to the proposer. If the proposer is able to modify the
proposals by the time of the Nashua X3H3 meeting in September,
then the second X3H3 review round could take place before the
late January 1990 X3H3 meeting, and it is possible that there
would be a set of final proposals to go to ISO around February.

I According to the 2-review criterion noted above, it would then be
February 1990 before any proposals were mature enough to put into
the revisions of MIL-D-28003.

Recommendation: improvements to text and font capability are
sufficiently important that production of draft text for
MIL-D-28003A should be delayed until appropriate registration
items are advanced enough and FY90 work supplies other needed
definitions. Estimated timetable: February 1990.

I There was strong liaison between the Registration Item proposer,
the NIST/NCSL representative, and the X3H3 CGM experts group
before and at the September X3H3 meeting in Nashua, NH.
NIST/NCSL feels that enough consensus was achieved that the text
capabilities of MIL-D-28003 can be improved as per the above
recommendation. (Note: At the Nashua meeting there was
extensive work on the US position on the ISO Working Draft ofI Addendum 3. The text needs of CALS as reflected in the
registration proposals should be nearly identical to what the US3 wants in Addendum 3.)

NIST/NCSL thinks it likely that a phased approach to improving
the MIL-D-28003 text capabilities is most likely to succeed.
Under a phased approach it should be possible to identify a
relatively small number of not too difficult extensions that
would greatly improve the capabilities for many applications.

I
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These would go into MIL-D-28003A. Then a thorough and complete I
set of capabilities would go into the next revision,
MIL-D-28003B. The time frame for MIL-D-28003B is likely to be
roughly when work on Addendum 3 is substantially complete. 3
NIST/NCSL understands that it is likely that the proposals in the
third batch will be substantially revised by the proposer.
Therefore NIST/NCSL is recommending "include when stable" with I
the understanding that at least some of the high priority text
items should go into this revision of the profile.

"No." in the following table heading refers to the registration I
proposal number.

TABLE 4. Batch 3 Registration Proposals B

No. Description Recommendation Notes 3
45 Edge Mitre Limit include when stable
46 Edge Cap include when stable
47 Edge Join include when stable
48 Set Italic Text include when stable
49 Set Outline Text include when stable
50 Set Shadow Text include when stable I
51 Set Underline Text include when stable

52 Set Bold Text include when stable
53 Set Fully Justified Text include when stable
54 Set Condensed Text include when stablei55 Set Extended Text include when stable

56 Pel Array include when stable 1
57 Set Indexed Color Response exclude 2
58 Set Direct Color Response exclude 2

Notes: U
1. This is substantially the same as the current CGM CELL ARRAY

except that compression techniques (CCITT Group 3 and Group
4, and LZW) are added. CGM binary encoded CELL ARRAY
already has some compression capabilities. These are being
used effectively in real world applications - NIST/NCSL has I
seen raster images of 512x512, both index and direct color,
encoded in 30K-50K bytes. Given this fact, the Pel Array
may not be as high priority as some other items. This will i
need to be coordinated closely with the X3H3 CGM experts,
who are working on Addendum 3. This latter work is
including tiling capabilities such as those found in the ISO
8613/8 tiling addendum and in MIL-R-28002. The topic of
color compression needs some work as well.

I
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2. The need for advanced color capabilities in MIL-D-28003 is
uncertain. It appears that the majority of use is going to
be for bi-level black & white or grayscale work.
Accordingly NIST/NCSL thinks these proposals can be assigned
lower priority.

I In addition to the attribute selection capabilities of these
proposals the revised text functionality of MIL-D-28003A should:

1. allow in metafiles and mandate for interpreters the fonts
Helvetica, Times Roman, Courier or their metric equivalents.
These are copyrighted or trademarked names but virtually
every publishing system has the metric equivalent available.

2. define how to use the FONT LIST to name a font resource at
varying levels of specificity, from the capability to
unambiguously name a particular resource to the capability
to call out a class of fonts based on some attributes (e.g.,
state that any "serif bold" font will do).

3. define how to use the attributes of the above registration
proposals, within the body of the metafile, in combination

* with the FONT LIST mechanism.

4. define how to use symbol and character sets that do not fit
well within the ISO 2022 model of character sets and
character set switching.

5. define for metafiles and interpreters how to specify
character codes for the dozen (approximately) character sets
needed to support IGES drawings and SGML fonts.

These topics were discussed at the Nashua meetings. Except for
the last two, detailed recommendations can now be prepared based
on existing material in registration, draft Addendum 3, and NIST

* requirements studies.

3.7 Other Recommendations

I 3.7.1 Baseline Document

The original CGM standard was published in both a US version and
an ISO version. The US version is an ANSI standard ANS
X3.122-1986. The ISO version is designated ISO 8632/1-4:1987.
They are identical except for document style and layout. The
ANSI document was adopted by FIPS PUB 128, which in turn is the
baseline document that is referenced in MIL-D-28003. X3H3 is

* I17
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currently working on getting domestic CGM work redesignated as an
"international project". By these procedures the main technical
work takes place in ISO committees with US participation. US
public review of the resulting milestone ISO documents is
automatic, as is the adoption of the final result as an ANSI I
standard.

In reality this is exactly how work has been taking place for the I
last several years. Giving the project this new designation will
mean that X3H3 does not have to have a US document editor to
revise the ISO document stylistically, and does not have to
conduct tedious parallel voting and review procedures. In the I
end there will only be one document, an ISO document.

X3H3 intends X3.122-1986 to be replaced by ISO 8632/1-4:1987 and
CGM Addendum 1 to be handled by the new procedures. NIST/NCSL
will be revising the FIPS designation of CGM to reflect this, but
will not do so until X3H3 has obtained formal approval. In the
interim:

Recommendation: MIL-D-28003 should be revised to point to the
appropriate ISO documents for CGM and addenda until they get FIPS
designations.

3.7.2 METAFILE VERSION i

The MIL-D-28003A will include some of the functionality of CGM
Addendum 1. Metafiles conforming to CGM Addendum 1, and using
new capabilities, will have a METAFILE VERSION value of 2. The
original CGM is a proper subset of CGM Addendum 1 (proper
terminology is uncertain here - CGM Addendum 1, or i
CGM-plus-Addendum-l, or...). A legal ISO 8632:1987 metafile will
be a legal ISO 8632/AD.l:1989 metafile. Such a file may have
METAFILE VERSION value of 1.

Recommendation: The Basic Values of METAFILE VERSION shall be
1 or 2.

3.7.3 METAFILE DESCRIPTION substring

Metafiles corresponding to MIL-D-28003 must contain a substring
"MIL-D-28003/BASIC-I" (case insensitive) in the string of
METAFILE DESCRIPTION, to identify the metafile as a CALS
metafile. This requirement will need to be revised.

Recommendation: The METAFILE DESCRIPTION element shall
contain the substring "MIL-D-28003A/BASIC-I".

1
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3.7.4 Escape -302

3 The current Escape -302 is a device viewport, identical to a
function which will be adopted from CGM Addendum 1.

3 Recommendation: Remove Escape -302 from MIL-D-28003.

3 3.7.5 An Additional Hatch Style

Registration proposal #59 defined an additional hatch style which
consists of a pattern of alternating dots. The proposal has been
accepted by X3H3.

Recommendation: Include the hatch style of registration
proposal #59 in the Basic Set of MIL-D-28003A.

3 3.7.6 Text Precision & Append Text

The CGM standard allows TEXT PRECISION to be changed between
partial text strings which are appended .ihe intended results
are nearly impossible to figure oLt, and will be highly
implementation dependent. MIL-7-2&003 should prohibit this.

Recommendation: The TEXT PRECISION element shall not occur
between non-final TEXT, RESTRICTED TEX'11, or APPEND TEXT and
following APPEND TEXT in conforming basic metafiles.

3.7.7 Private Additions to Parameter Lists

Files have been encountered in which private parameters have been
added to parameter lists of elements. This occurs on elements
with fixed-length parameter lists, and the Parameter List Length
of the binary element header is adjusted appropriately to include
the private data. The CGM standard does not specifically
prohibit the practice, but there are ample indications that it
should not be legal. The Metafile Maintenance Rapporteur Group3 is likely to rule that this is illegal. In the meantime:

Recommendation: The Parameter List Length of elements in
conforming basic metafiles shall be as indicated in the tables of
the CGM Binary Encoding (Part 3); in particular no private
parameters shall be added to elements.

I
3!1
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3.7.8 Use of Font Indices

One of the biggest impediments to predictable interchange is the
failure to define required font indices.

Recommendation: All font indices which are explicitly used in
the metafile shall be defined in the FONT LIST. I
3.7.9 Color vs. Black-and-White 3
The necessity of supporting a rich color model has been
questioned. Much technical publishing and engineering drawing
work needs no more than bi-level black & white, or multi-level I
grayscale. It is uneconomic to force all CALS-compliant
suppliers to have full color capability. 3
Recommendation: MIL-D-28003A should have mechanisms and
structure so that full color, black & white, and grayscale
implementations are all recognized as conforming implementations. 3
Note: this is one aspect of a more general "levelling" or
"structuring" issue which is being raised now about CALS
conformance.

3.7.10 Temporal Priority i

Many metafiles, particularly those coming from graphics arts
packages, assume that the recipient device is a "temporal
priority" device. This means that objects occurring later in the I
file overlay and obscure objects occurring earlier in the file.
This assumption works fine on raster display monitors, raster
driven slide cameras, and various high quality plotters. But on i
certain COM devices which are not driven from a frame buffer and
on pen plotters such as those sometimes used in drafting and
design this assumption causes problems. A descriptor element has
been proposed which would declare whether the file contents
assume temporal priority or not. There has not yet been a
concrete proposal for either registration or addendum 3. 3
Recommendation: MIL-D-28003B should have an ESCAPE, which
occurs in the Metafile Descriptor, which declares whether
temporal priority is assumed for successful interpretation and/or I
rendering of the file.

I
I
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3.7.11 I/O and Record Formats

MIL-D-28003 inherited from TOP certain specifications concerning
the size of records and tape blocks for metafiles. This
specification has been widely criticized. It does not appear to
belong in MIL-D-28003 itself, but is more properly dealt with at
the next higher level - MIL-STD-1840A - or left to supporting
data transport services in the computing support environment.

Recommendation: The record formatting specifications of
MIL-D-28003 should be removed, and the specifications of
MIL-STD-1840A ensured to be adequate for successful interchange

* over the specified media.

3.7.12 Levels and Structuring

It is now becoming clear that it will not be economic for the
CALS program to force conformance of all suppliers to all
possible specifications in the second version of the profile,
MIL-D-28003A. There are two particular areas where this is true:
color vs monochrome; and character set, glyph collection, font
support. By example, a system which is designed to handle the
equivalent of IGES engineering drawings should be required to
carry the full color capability and dozen SGML glyph collections
that a high quality technical illustration system might have to
support. To force conformance of all suppliers to all possible
specifications will unnecessarily force up the government's
acquisition costs for the components to implement CALS systems.
However, any leveling or structuring must be designed clearly and
minimally so that it does not require technical expertise for
procurement officers to specify in contracts what is needed in a

* system.

Recommendation: MIL-D-28003A should have some minimal
packaging, levelling, or structuring to account for the different
application requirements that are all being addressed by CGM.

This aspect of the revision will be addressed in FY90.I
4. The Presentation Problem

A potential interchange problem was raised in a series of
communications early in FY89. These communications were between
members of the CALS Industry Standards Working Group. The
problem can be summarized as a "presentation problem." Briefly
the issue is: how are the separate contents, such as CGM
illustrations, IGES drawings, etc., assembled and positioned
within viewports in the complete document?

*21
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During this fiscal year, the NIST/NCSL representative began to
contact people in the working group who are interested in the
problem and are addressing it. Results are incomplete at this
time. Progress on this question will be entirely dependent upon
the pace of an ad hoc group which has been set up to investigate
it, and which has not yet met. 3
Recommendation: The work of this ad hoc group should be
tracked in FY90 and any implications for the profile should be
accounted for in MIL-D-28003A.

5. Future Work 3
The recommendations of this report should be implemented in FY90
by:

1. by following the appropriate work in the standards and
registration bodies;

2. producing draft text for MIL-D-28003A; I
In addition, the CALS/TOP reconciliation and consolidation should
continue to be pursued at the technical level once agreement is
established at the administrative level.

i
i
II
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6. Glossary

U AFNOR The French equivalent of ASC X3H3.

ANS American National Standard, the final
stage in the ANSI pipeline, nothing
remains but possibly the printing.

ASC X3H3 Accredited Standards Committee X3H3, the
ANSI accredited committee responsible
for computer graphics standards in the

* US.

BSI British Standards Institute, the British
equivalent of ASC X3H3.

CGE4 Computer Graphics Extended Metafile, a
set of addenda and extensions to CGM,
being processed by ISO, currently
nearing DP stage.

CGI Computer Graphics Interface, another
ANSI/ISO standards project, currently at
the 2nd DP stage. CGI is an interface
standard which exists about at the level
of the CGM in the graphics reference
model (device level). CGI is an
interactive (input) and highly extended
and enriched interface specification,
whereas CGM has output-only
functionality (for picture definition)
and is a picture description protocol (a
graphical database). CGI embeds CGM
output functionality as a subset.

CGM Computer Graphics Metafile, ANSI
standard X3.122-1986 and ISO standard
ISO 8632/1-4 1987.

DAD Draft Addendum, the same as DIS, but for
an addendum as opposed to a standalone

* project.

DIN The German equivalent of ASC X3H3.

I
I
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DIS Draft International Standard, the U
project stage in the ISO pipeline after
DP. The technical content of the
project is supposedly highly stable and
it is expected that IS text can be
produced subsequent to processing the
DIS ballot results.

DP Draft Proposal, the second stage in the
ISO processing pipeline. After national I
bodies have commented on the WD, it is
altered and refined and then registered
as a DP. Another round of ballot and
comment takes place on the DP.

GDP Generalized Drawing Primitive, a CGM
element which is a catch-all for I
geometric primitives which are not
standardized in the CGM standard itself.
These are private or user defined
primitives. GDPs also may be submitted
for graphical registration.

GKS Graphical Kernel System, an application I
programmer interface to computer
graphics, now an ANSI and ISO standard.

GKSM A metafile for use with GKS. One was
proposed in non-standard Annex E of GKS.
Work on it was deferred in favor of CGM,
and now of extended CGM (CGEM).

Graphical Registration A process by which private geometric
primitives (GDPs such as Pel Array),
private control functions (ESCAPEs such
as Set Dash), and private types (e.g., a
private line type) is given a fixed i
identifier and entered in a central ISO
register. The item thereby becomes
accessible in a uniform manner to allusers, and can be thought of as having
"semi-standard" status.

IS International Standard, the final stage
in the ISO pipeline, nothing remains but
possibly the printing.

ISO TC97/SC21/WG2 The predecessor to SC24 (prior to
December 1987).

I
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ISO/IEC JTC1/SC24 International Standards Organization,
Joint Technical Committee 1, Standing
Committee 24, the international
counterpart to X3H3.

MRG Metafile Rapporteur Group, the sub-groupof WG3 responsible for CGM maintenance
and CGM extensions.

PDAD Proposed Draft Addendum, the same as DP,
but for an addendum as opposed to a
stand alone project.

PHIGS Programmers Hierarchical Interactive
Graphics System, an application programmer
interface to computer graphics, with 3D,
structure hierarchy, etc., meant to be
highly dynamic. It is nearly completed
as an ANSI and ISO standard.

WD Working Draft, the first complete draft
of a proposed ISO standard, the starting
document for subsequent work and review.

WG3 The working group of SC24 responsible for
standards work in metafiles and
device-level interfaces, i.e., CGM and
CGI.

X3H3.3 The subcommittee of X3H3 that is
responsible for CGM and CGI.

I
I
I
I
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I 4 August 1989

I Mr. Kern Hardman
Boeing Computer Services
P.O. Box 24346I Seattle, WA 98124

I Dear Kern,

I'm writing in my capacity as a CALS consultant on maintenance and
extension of MIL-D-28003, the CALS application profile of CGM. I'd
like to follow uP on our conversation at NCGA, when we discussed how
to maintain consistency between the MAP/TOP and CALS application
profiles. To summarize that conversation: we concluded thatI maintenance of separate and complete documents for the TOP CGM AP
and the CALS CGM AP (MIL-D-28003) no longer appears desirable.

This is not to say.that the APs should be identical. That shouldI only be the case if our respective user communities are identical
and have identical requirements. We have not concluded that to be
the case. However, our respective user communities are very
similar, and we did conclude that where their functional
requirements overlapped, then the AP specifications pertaining to
those requirements should be identical. In other words, one AP
might contain capabilities or specifications that the other does not
contain and does not intend to contain, but where the APs overlap
they should be identical.

We have really had this goal from the beginning, as the CALSI community reviewed and participated in the specification of the TOP
profile, and vice-versa. We have not quite realized our goal. This
is probably inevitable given our distinct processing methods, reviewI procedures and timetables. In these circumstances it is inherently
difficult to maintain two complete documents and keep them identical
in overlapping areas.

I There are a two practical possibilities for maintaining a single
document. The first: we could try to encapsulate the APs of the TOP
and CALS communities as distinct specifications in the single
document. The second: we could write the document to specify theI "larger" AP and have the second AP be a "delta document" against the
complete document.

I From a procedural point of view, the second approach appears most
likely to achieve our goals. The principle reason is that it allows
the two communities to continue to have their autonomous review

I
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cycles and procedures, and at the same time it ensures that the I
profiles stay highly compatible because there is ever only one
complete document.

At this point the CALS AP appears to be the larger AP, i.e., it has
more specifications and restrictions, and has added more
functionality as well. From our conversations, it appears that
likely that this will continue to be true. We anticipate that the U
CALS AP will be ammended in the next year or so to add
specifications from CGM Addendum 1, from Graphical Registration,
etc.

If we agree to this approach, MIL-D-28003 would become the base
document for both the CALS AP and the TOP AP. The current TOP AP
would be replaced by a document that points to MIL-D-28003, and m
specifies changes, deletions, and limitations. The TOP community
would participate in the revision of the base document by forwarding
new requirements to CALS, and proposed ammendments to the CALS AP
would be circulated to the TOP community for review and comment.
When MIL-O-28003 is ammended then the TOP community would decide how
and when to revise its profile to be based on the new common
document. This should work smoothly, particularly as we both have a
strong goal of keeping the revised profiles backwardly compatible
with previous versions.

The question that we must now address is: how do we implement this?
I think there are two steps: firstly, we reaffirm that we intend to
proceed in this way; secondly, the TOP AP would be replaced with a
new document which points to the MIL-0-28003 document.

I think having an exact list of differences between the current
version of the two APs would help in both steps: it will let you
evaluate the implications of making the change; and it will give you
the basic "raw material" for writing the delta document.
Accordingly, I have reviewed and compared both documents and
produced a list of differences of substance. The list is enclosed.
For each list item, I have included a brief assessment of m
implications for TOP -- whether the item seems like a good idea in
general or is really CALS-specific.

Could you please, at your earliest convenience, get in touch and I
give me your current thoughts on the matter, and your ideas on how
best to proceed? I think this is something that we should be able
to take care of fairly easily, with beneficial results for our two
closely related user communities.

Sincerely yours, 3
I

Lofton R. Henderson
President, Henderson Software

30



m
CALS/TOP Assessmentl

m Differences between the TOP and CALS
Application Profiles

1. The Metafile Description element in TOP contains the substring
TOP/BASIC-i, whereas in CALS it Contains the substring
MIL-0-28003/BASIC-I. Assessment: both TOP and CALS should keep
their unique sub-strings to identify the profile. -

2. The Metafile Description element in CALS is required to have a
substring identifying the source (company and product). In TOPthis is only a suggestion. Assessment: experience has shown idinformation to be very valuable. It should be valuable for TOP.

S3. TOP allows interpreters to use only the Hershey fonts for
rendering pictures. CALS allows the use of any font which is
"metrically identical" to a requested Hershey font. Assessment:
the CALS specification is formulated to give identical results,
metrically, to the TOP, and it does give implementors more
freedom and the option of producing better quality. Its
adoption should be se'iously considered for TOP.

I 4. CALS has added P -umber of additional line types and hatch
styles for engineering applications. Assessment: CALS
identified a :equirement for these. TOP has not identified such
a requirement, and so might well eliminate these for the TOP AP.

5. CALS has specified two conformance levels for interpreters
(Publication Level and Draft Level), whereas TOP specified only
one. Assessment: The two levels arose in CALS as a result of
considering the implications of forcing all interpreters to
implement the profile fully, for complete uniformity'and
predictability. This would essentially mean: no fallbacks, no
monochrome interpreters, etc. For publication this is in factrequired. For development it seemed excessive, and would make
all interpreters more expensive and resource intensive. CALS
thinks that the distinction is a useful one. TOP should
consider having this specification.

6. CALS and TOP differ somewhat on their reference to Annex D. CALS
goes into more detail, and makes distinctions based on Draft
Level versus Publication Level. TOP doesn't define conformancelevel precisely (does it intend something more like Publication
or Draft? It appears the former), and which fallbackcs of Annex D
are allowed is not completely clear. Assessment: The intentappears to be the same. The effective specification perhaps
would be identical if the APs both had the same conformance
level structure. If TOP adopts the two-level structure, the
references could be identical. If not, then the TOP AP would

m Lofton Henderson 4 August 1989
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CALS/TOP Assessment I

need its own kanex D reference, which presumably wou.d be a
clarification of the current one. m

7. There is a note in CALS suggesting that the first three elements
of the metafile be, in order, Metafile Version, Metafile Element
List, and Metafile Description. This apparently will not be a
feature of CGM Addendum 1 as originally anticipated, but is
still thought to be useful. Assessment: it is useful, and in
its current form of a non-binding suggestion should not cause I
any problems for TOP.

8. In CALS the behavior of the Device Viewport escape has been
clarified and brought into alignment with the specifications of
ISO CGI and the ISO CGM Addendum 1. It is not clear whether this
is slightly different from what is intended in TOP or simply a
more precise statement of the same requirement. Assessment: we I
assume the latter, and so this should not be objectionable to
TOP.

9. The maximum string length is 256 in CALS and 254 in TOP. 256 is I
somewhat of an arbitrary choice, being based around some
perceived limitations of popular computer systems. However some
systems actually cannot go longer than 255. The longest string
expressable in a short-format CGM binary text string is 254.
Assessment: there does not seem to be any requirement for 256
over 254; compatibility between TOP and CALS should pertain in
this case.

10. The Basic values of Transparency in CALS have been limited to
the single value I (on). The effects of this element in CGM
itself are described as device dependent for the value 0 (off).
Assessment: no requirments for value 0 (off) have been stated,
and a lot of experience has failed to reveal a single usage of
the feature in practice. Value 0 (off) should be eliminated
from the Basic Set.

11. CALS has dropped the requirement that the Metafile Descriptor
contain the Character Set List element listing (0,4/1) and I
(1,4/2). The vast majority of applications will simply use
ASCII, and that is the default, so announcing the requirement
for the other set is misleading. Assessment: it is thought that
this TOP specification was intended to effectively require that
interpreters support both sets. This is already achieved by the
table in 6.2.6.2. Since it presents misleading information to
the recipient of the metafile, TOP should drop the
specification.

12. TOP says all Color Table elements must appear before the first
graphical primitives. CALS now says that they just must appear I
before they are first used by a primitive or attribute.

I
Lofton Henderson 4 August 1989
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I CALS/TOP Assessment

I Assessment: the effect (preventing color dynamics) is the same
but tha CALS specification is easier for many applications and
generators to Implement; TOP should have this specification.

- 13. The previous distinction applies to Pattern Table elements as
well. Assessment: same.

3 14. There is no requirement for color index definition in the
metafile in TOP. CALS now requires that either all indexes which
are used in a metafile be defined, or none be defined. The case
of havinq some indexes which are used be defined and some not
defined is prohibited. Assessment: experience in the NCGA
Integrate demos has shown that partial definition of color
indices is a real contributor to unpredictable and sometimes
inexplicable results. For the goal of interoperability TOP
should have this specification.

15. The TOP AP defines the default Color Table for interpreters to
be a cyclic repetition of the colors Red, Green, Blue, Yellow,
Magenta, Cyan, Black, White, starting at index 2. Indexes 0 and
1 are left undefined. In the default case CALS now specifies
the same table except that index 0 is defined to be white and
index 1 black. CALS allows these two to be swappe, in Draft
Level interpreters. Assessment: the reasons for this
specification are the same as the reasons for the previous
specification. For predictable interchange TOP should have this
specification.

16. CALS has added an Escape element, Implicit Color Table, with
Escape Indicator -303. This element allows a generator to
specify how interpreters are to initialize their color tables.
One option is "none", which means the interpreter is to use its
native color capabilities as best it can and initialize its
color table accordingly. The other two options are shorthands
for selecting one of two useful initialization schemes - the
first is the "cyclic" scheme (the default for the AP), and the
second is a uniform sampling of the RGB color cube. Assessment:this was thought to be a useful feature in CALS; TOP shouldassess whether it is useful for its constituency.

S 17. CALS has defined how metafile color requests should be mapped by
Draft Level interpreters when the output device is only capable
of two levels (foreground and background). Assessment: thIs
removes an ambiguity. Some implementations have made badchoices here. The specification improves interoperability, soshould be useful to TOP.

S 18. CALS specifies what shall be the ciing limits in all cases.
Assessment: this removes a CGM ambiguity and improves
interoperability, so should be useful to TOP.I

Lofton Henderson 4 August 1989
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CALS/TOP Assessment

19. CALS specifies that line types and edge types shall be continued
across interior vertices of a polyline or polygon. Assessment:
this removes a CGM ambiguity and improves interoperability, so
should be useful to TOP.

20. In CALS, at Publication Level all text must be rendered at
stroke precision. In TOP, all metafiles must have an item in m
the Metafile Defaults Replacement which sets text precision to
stroke. Assessment: it is thought that the CALS specification
achieves what was intended by the TOP specification (but whichis not achieved, because the default can be circumvented by anexplicit precision setting in the picture body).

21. The TOP document has some description of generation and
interpretation of metafile from a system architecture m
standpoint. Assessment: there is no problem with this remaining
in TOP if CALS is used as the base document for TOP.

22. CALS has a specification that the character set selected shall
be representable in the font selected. Assessment: this is not
achieved in either CALS or TOP now, because Hershey cannotrepresent complete ASCII; it is nonetheless a desirable goal andshould be stated.

23. CALS has a section correcting known errors in the CGM standard.
Assessment: this is useful to all CGM users.

24. TOP and CALS both say that Metafile Defaults Replacement shall
not be partitioned. TOP further says that no element within MDR I
shall be partitioned. Assessment: CALS should say this as
well. It will be put into the next revision. TOP should keep
the specification.

25. TOP has a section on metafile transfer using FTAM and MHS.
Assessment: this was not appropriate for the current CALS
environment. There is no problem with TOP retaining the Ispecification.

I
I
I
I
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I -DRAFT.

3 -USER COL.ABORATION: A Proposal to Improve the Efficiency of Information Technology
Standards Selection for Government and Indusry

Prepared for Dr. M. McGrath. Director, CALS Office
by the MAP/TOP olvision of The Information Technology Requirements Council

EXECUTIVE SUMMARY

The voluntary standards process In the United States has been changing over the last
several years. One of the more noticeable changes has been the involvement of the user

i community in what oas been a vendor dominated activity. This user push Is based on
user requirements to apply information technology to achieve competitive advantage in a
world market. The government as a user shares the same need as industry. Both groups
need to be able to easily share useful information electronically within and between
organizations on a global scale. Both groups need solutions that ae cost effective, that
can evolve to meet changing needs and that will preserve the existing investment made in
computing equipment and applications software. This cannot be done without theIceleratn of strategic standards. There is a genuine concern today th the United
States is fatffng behind Europe and Japan In developing and pronoting the use of
International standards.

Today, there exists two or more separate processes for this user push. One process
focuses on industry users, te others on the government's needs. This paper proposes a
collaboration of government and industry to pursue the mutual objectives of the

I information technology ousero.

I
I

I
I
I
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Since the early 80's, the United States voluntary standards process for information
technoiogy standards has been changing. A number of issues provided the catalyst for

The development of base standards was vendor dominated. Users and user l
requirements were noticeably absent in the process.

The government. both civilian and military agencies were being pushed by
congress to use the voluntary Industry standards instead of developing their own.

The development cycle for standards and for conforming products took way too
long.

Products developed to these base standards frequently dd not work together.
(x.25 is a good example). I

The changes that began to occur as a result of these issues are for the most part, very
positive.

NhI2L mew NIST nitated a series of workshops to provide an open forum for
vendor implementation agreements. These agreements. the rfinng of a stable Ibase standard - were a necessary step if compatible products were to be built.

The MAP/TTP ltlar fmrtn, was formed. The primary objlectve of this multi-
Industry user group is to accelerate the availability of information technology
standards based products that meet real user needs. Activities include a
consensus based process to define core sets of user requirmemns. cany forward
those requirements into appropriate activities. including the NIST agreements
process. and document the final results in specifications that can be used to
procure systems that meet the established requirements.

comment: Various terms have bew used to define this user process: profiling.
tailoring, and flavoring are all terms used to mean the reduction of a general base
standard into a more implementable specification. I

Th* C•rr~mtlan for Opan System* (COS) was established to develop the tests
necessary for testing.and certifying products that are compliant to the standard Ispecfications.

Th •-vnmmnt QS! U-mer Gmr•u was formed under the auspices of the Department
of Commerce. This group generally performs a similar set of functions as
MAPfTOP for the government. The specification produced becomes a Federal
Information Processing Standard that is used as a procureme specification. Thecurrenmt version GOSIP, version 1, RIPS 146 is a compatible subset of theMAP/TOP specification work.

Tho 0013 CALS Pmera'n was initiated as a major program by the Department of I
Defense. This activity is broader in scope than MAP/TOP and GOSIP because it
covers areas beyond the one of acceleratiMng standams conforming products. CALS
is intended to accelerate the use of electronic information exchange between I
military agencies and their suppliers and contractors. One aspect of the CALS

38I



I
prQrm does focus on the documenlatl of MILSPEC standards for data
Interchange, again a tailoring of a base standard to meet the military agency user
requiremes. In addition, CALS will use FIPS 146 to define the network
products and application services to exchange information in the formats
speciNied by te CALS inter0ange standards.

Parallel Activitles
The MAP/TOP activity, the GOSIP activity, and parts of the CALS activity all have
common elements

AU three ame user driven activities.

AlI focus on the use of Information technology standards produced by the
voluntary standards process.

3 Ai groups define user requirements, or assume a knowledge of user
requirements, tailor or profile base standards to meet those requirements, and
document the results in specifications used to procure systems.

AU groups are attempting to accelerate the availability of complian products.

Currant Renefita
The results of all of these activities, NIST, MAP/TOP, C008 GOSIP. and CALS. are
positive. The output of all three user group acvithM, we reasonably consistentL User
Input is made into the standards process and the agreements process. Output of the
agreements process Is the basis for the user specifications, and a trial test activity is
underway with a good start on the tests necessary to certify products as MAP, TOP and

I GOSIP complu•t.

i THE PROBLEM

From a user perspective. the current parallel user activities present some- problems.
I ) Because them ar three separate groups, each establishing requirements and

publishing specifications, few vendors or users not involved in all the processes
understand that the work is Complementary and compatible - at leat today. The
result of this confusion is Product delay. Vendors don't know which specifications
to use and users don't know what to buy.

S2 ) There Is no established process to keep future work aligned.

3 ) The proces Is Inefficient Multiple committees are addressing the same issues,
i sctedue am different and extra steps are inserted In the process to harmonize

the results and make them technically consisent

4) The multiple committee process forces skills dilution affecting the quality of the
output.

5 ) While the MAP/TOP committees we open to everyone and all work Is distributed
for commenth te government specification development is done in dosedcommittee with only the final work published for comment. This difference inprocess makes 'harmonizing' difficult.
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6 ) wnist of aC as users we ae not leveraging and pushing the market the way we I
would as a combined force. As a unified effort, products would be available faster
and at lower cost to everybody.

PROPOSED SOLUTION

The proposed solution consists of three areas of collaboration: planning. specification I
development, and joint promotion.

Each group has one or more activities planning new work items In the Information
technology standards area. This planning appears to be done on a yearly basis. To
Improve he procss, a recommended logical first step is to form a joint planning
activity which would meet at least annually.

Each group would come prepared with its work items

Work would be split into common activities and organization unique activities.

The schedules for common activities would be reconcile&

Shared committees would be formed to address common activities identified.

Each organization would pursue their unique activities independently.

Snpelffeatlnn Develnmmnt 3
The joint or shared committees would:

Compile requirements to meet needs of government and Industry.

Identify any special requirements that would prevent development of cost

effecdve products - hopefuly Uhese are a few isolaft cases. 3
Reach agreement on how spedal requirements am to be handled.

Carry forward consolidated requirements into other appropriate forums. I
Oevelop common text to be used in all specicatons.

Oistribute agreed upon common text to be used In ad specifications for public
commen mNd review. This can be done in one of two ways:

1) Eah group conducts independent comment and review process. I
2) A combined comment and review proces is used.

Modify text based on valid comments. U
Each group would then proceed to publish specifications using their normal procedures
and processes, using common text and cross-referencing each other. I

I
40 I



I

In order to iure that maximum benefit and impact is achlew 1, joint promotion should
be planned. Activities could include:

joint press releases
shared sessions at conferences
cross-reference other groups activities whenever possible
hold joint conferences
hold joint demonstrations
Jointly publish papers and articles

i ADMINISTRATION OF JOINT ACTIVTES

The options for hosting these joint activities are several

* MIST

ffRC
MAP/TOP
others

i ITRC was established to promote the partneuing of government and Industry in the
pursuit of the basic objective that all three of the groups under discussion share today -
the acceleration of the development and acceptance of Infornmation tehnology standards
and the availability of a wide choice of tested and compliant products that meet userI requirements.

ITRC is therefore recommended as the organization to administer Oti process. However,I any reasonable alternative that effectively addresses the problems outlined in this paper
would be accaptale.

I RESULTS
If this proposal is acted upon, the results would be:

3 A dramatic acceleration of the availability of products that conform to
information technology standards.

SBetter choice of products for all users

Improved reliability and compatibility

I Better functionality

Lower cost

Elimination of the currem confusion that government and industry are
Independently converging on different sets of standards.

i41



A-miom effient proces to assure compatible products tat meet ald user

requirements

Elimination of duplicate committees

letter utilization of scarce resources to pursue user goals

Elimination of extra steps to 'harmonize, results of parallel processes

More cost4ffective. timely approach to accomplish shared goals.

A collaboration that will encourage other United States users Io join ath process
instead of starting up new activities which will creamte aditonal confusion.

A partnership that wig allow the United States to morn effectively leverage its
interests in international standards deveiopmemn and alow us to more ef Wctively
compete in the world community.
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3 1. INTRODUCTION

This is the final report for FY89 in support of CALS SOW Task
4.1.4, which states: Continue to define CGM extensions needed to
support CALS. Support identified extensions through the
registration process.

I This task was further subdivided into four subtasks as specified
below:

* 1. Lines and Hatches:

Define requirements for lines, hatches and text font
usage to support automated publications. Identifica-
tion of requirements will be based on applicable MIL-
STD's and existing commercial practice.

1 2. Text:

Develop and define a new text Graphical Display
Primitive (GDP) and associated escapes (to implement
attributes) that can fully implement the portions of
the model of ISO DP 9541 which are appropriate for
graphics standards. Extensions to the "CGM
Environment" compatible with the ISO font description
and transfer work shall also be developed.

1 3. Named Items and Symbol Libraries:

Develop extensions to CGM to define collections of
graphical primitives as macros or symbols.

4. Sponsorship of Registration Proposals:

I Negotiate any required changes with the X3H3 committee.
Following ASC X3H3 approval, sponsor each proposal
through the ISO registration process, responding as
necessary to requests for changes and clarification.
For previously proposed items, continue support through

i the registration process.

1.1 Progress to date

In the area of CGM lines and hatches, no additional requirements
for specific lines or hatches were generated during this fiscal
year. This report provides the rationale used to develop the
previously defined user-defined line styles and defines the
requirements for a user-defined hatch style. A registration
proposal is included for a general fill that can meet the needs
of a "user-defined hatch." This report also identifies the need
for support for closed figures. Since Closed Figure support is
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included in CGM Addendum 1, no additional proposals were
developed, as those in Addendum 1 are suitable Lur CALS use.

In the area of text, this report provides extensive analysis and
requirements development. A phased approach is taken, with both
near term and future strategies being considered. The
relationship of text font to character set is explained and the
difficulty of registering new character sets is described. The i
naming of "fonts" is described and various approaches to what
should be "named" are compared and the difficulties described.
The architecture derived is a significant contribution towards
achieving compatible usage of font resources among various
presentation processes (including CGM-based computer graphics
systems, SPDL, ODA, and SGML systems). No CGM extensions are
proposed in the area.

In the area of named items and symbol libraries this report
develops a set of requirements and provides extensive analysis of I
competing approaches. As with text, a phased approach is taken,
with both near term and future strategies being considered. The
approach taken is compatible, in the long run, with the approachto text. It will allow the eventual definition of font and
symbol resources that are compatible as possible.

In the area of sponsorship of registration proposals the work I
done is described. There were a set of comments on previous
proposals that were "referred back to the proposer," and changes
to these proposals based on the comments have been made. At the i
Nashua X3H3 meeting (25-29 September 89) modifications to a
previous set of proposals that allowed them to pass X3H3 ballot
were agreed on. The final versions of these modifications are
also included here.

1.2 CGM Extension Philosophy I
There are several important assumptions that compose the
philosophy of CGM extensions. These have been implicit in the I
CALS work to date, but should be formally documented to help
others understand this work. These assumptions are:

1) Whenever possible, adopt extensions directly from other I
standards or de-facto standards that reflect
predominant commercial practice. This includes
adopting flawed and non-optional solutions where I
operability is not degraded and compatibility is
enhanced.

2) Any CALS CGM should be interpretable by a non-CALS
system in a predictable way.

2
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* 3) Invention of new primitives and concepts should be
avoided if an existing CGM element's meaning can be
reasonably modified to meet CALS requirements. (This
maximizes the extent to which non-CALS interpreters can
interpret CALS CGM files.)

4) Make only the minimal extensions required for CALS
rather than more general ones useful to other
application areas.I

2. LINES AND HATCHES

Based on review of MIL-STDs in hand and commercial practice, no
additional specific line styles or hatch styles have been able to
1e identified as required for CALS, other than the user-defined

* hatch style as defined below.

Several "line-types" have been identified as needed in what
appear to be a limited number of cases in drawings constructed
according to various MIL-STDs. Since there are not enough
examples of CALS document practice to judge the universality of
many of these, the approach adopted has been to implement those
of them that cannot be done with the existing user-defined line
type proposal by using a closed figure construct. A further
argument against registering additional lines and hatches at this
time is that the arguments for them derive primarily from
engineering drawing exchange, not technical illustration exchange
format. The CGM is not yet an allowable exchange format for
engineering drawings in CALS. For this reason, a set of
additional graphical constructs are defined below that are needed
CGM extensions to meet CALS requirements. These are adopted from
CGM Addendum 1.

2.1 General Approach to "Hatches"

_ For reasons explained in previous CALS reports, NIST/NCSL has
adopted an approach of meeting CALS requirements for treatment of
the interiors of filled objects by slightly extending the concept
of "hatch" to allow irregular fills. Although the ANSI X3H3
committee was convinced of the appropriateness of this approach,
US delegates were not able to convince their ISO counterparts at
the ISO level registration meeting held earlier this year.
Consequently, several proposals for hatch styles were not
accepted for registration. These were essential for CALS use.
Fortunately, they are already part of the CALS CGM AP
(Mil-D-28003).

i No change in the approach is planned for several reasons:
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1) The ISO objections were based on a narrow I
interpretation of the definition "hatch" as defined in
GKS.

2) The only alternative to expanding the definition of
hatch is to define a new "interior style" different
from the presently allowed hollow, solid, pattern,
hatch, and empty. This is difficult to do by
registration alone since the list of interior styles
cannot itself be extended through registration.
Nonetheless, a set of registration proposals is being
submitted with this report to allow a general fill.
The requirements to be satisfied with "extended hatch"
can be met, although not optionally, with this general I
fill. It is included to meet certain technical
illustration requirements that cannot be met with
predefined, registered hatch patterns.

3) In the long term new Application Programmer Interface
standards (such as revisions to GKS and PHIGS) and CGM
extensions work is expected to validate the need for a
new alternative interior style treatment. This style
could be added to the list of allowable interior
styles, or the concept of hatch could be extended. I

2.2 User-defined "Hatch" Style 3
It is evident that there are special circumstances where there
will be areas whose interiors must be "filled" with a more or
less regular graphical "pattern." The more common of these have I
been previously identified and proposed for registration. Less
common and more specialized ones are needed nonetheless,
especially in technical illustrations, and some mechanism must be I
found for accommodating them. Since resulting drawings are not
revisable, these interior treatments cannot be "rendered" by
drawing them with individual graphical primitives. This is
because the primitive scale is the drawing. A further argument
for their use is the additional compactness that results from
describing a repeating graphical "pattern" only once.

It takes only a brief review of the hatch styles thus far
proposed for registration to realize that no restrictions can be
placed on the allowable graphical primitives that can define the i
"pattern" in such a filled area. In particular, allowing only
traditional straight lines in such a user-defined hatch is not
adequate. Similarly, raster-like patterns are inadequate. What
is required is a concept similar to what Page Description
Languages (PDLs) call "ink," whereby a "picture" can be drawn
using any valid operators and repeated on a regular basis
throughout the area to be filled. Consequently the Generalized I
Fill escape proposed with this report will allow any valid

4 I
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picture to be used as its "fill pattern." Existing reference
points and sizing information for fill patterns can be used to
place and size the filling picture.

2.3 Other Required Graphical Elements

I Several graphical elements are required both to allow
user-defined edges and lines and to meet requir•mrs.,ts identified
for defining closed figures by composite curves. All of these
can be based on elements defined in the CGI, so little
controversy is expected over their definitions. During the last
year, CGM Addendum 1, which incorporates these CGI facilities,
has advanced far enough so that adopting the following elements
into the CALS AP can be recommended rather than submitting
duplicate proposals through the registration process:

I 1) BEGIN FIGURE
2) END FIGURE
3) CONNECTING EDGE
4) NEW REGION

These escapes are used to construct closed figures as follows.
BEGIN FIGURE starts the accumulation. Subsequent graphical
drawing primitives or GDPs (not the limited set allowed in the
CGI proposal) are accumulated into the figure. This process is
stopped by an END FIGURE escape. The CONNECTING EDGE escape
controls whether edges are drawn connecting subsequent primitives
that might not otherwise conne.:t. The NEW REGION escape causes
the sub-figure being accumulated to be closed and a new
sub-figure to be started.

In addition NIST/NCSL does not perceive requirements for clipping
to arbitrary regions within CALS. A general user-defined "fill"
can create most, if not all, the graphical effects that clipping
to arbitrary regions can achieve. In the remaining cases, (if
any) the burden is best placed on the generator to perform the
clipping, rather than on all interpreters. The generating system
must already be able to do this kind of clipping since it must
"preview" the CGM files or the local drawings they are derived
from. There are further important arguments for a generalized
"fill" over clipping to arbitrary boundaries:

a) Interpreters that cannot clip to arbitrary boundaries
would get a very wrong picture, with the objects being
clipped spilling over onto other areas; in the
generalized fill approach, the correct objects would
still be drawn and appropriate defaults could cause it
to still look about right.

I
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b) Usually it is not desirable to have the "insides" of
arbitrary filled areas transform as the picture is
revised; the "clipping to arbitrary boundaries
approach" cannot prevent this.

2.4 Color Support

Some color models, such as CMYK, are device and printing
process-dependent. (The amount of "K", usually "black", that is
applied depends on printer ink characteristics and on mechanical I
or physical reasons. "K" is used to achieve highly saturated
areas of black, in lieu of more expensive cyan, (C), yellow (Y),
and magenta (M) inks, or to prevent paper from getting too wet.)
Therefore they are not suitable for device-independent
interchange. Others, such as CIE models, provide a degree of
precision and device-independence that is pointless for CALS
applications, and can be avoided (for CALS purposes) by simply
using calibrated exchange based on an RGB model. Besides, most
CALS technical illustrations will be monochrome or gray-level.

Industry practice today is to exercise precise color control only
for final form documents and then only as represented in four
color separates and only within a single system. The following
typical list of steps shows the nature of the complex,
device-dependent processing involved:

1) Producing three separate RGB bitmaps representing the i

picture.

2) Transforming these bitmaps through a complex,
system-dependent process into CMYK bitmaps. These
transforms correct for:

a) device calibration; I
b) different color gamuts in the display and printing

devices;
c) gray balance, gray component replacement, and

production of a black separate.

3) Production of a Cromalin proof (hard-) copy from the
separates to provide to the printer.

Therefore, support for additional colour models is not required. 3
I
I
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3. TEXT

There are many issues to address in extending the CGM to supportI the text requirements for CALS. After providing necessary
background information and reiterating the text requirements
developed previously, these issues are defined and addressed in
turn. The major issues are:

1) What character sets are required for CALS?

I 2) How should character sets be associated with the glyphs
in a font?

I 3) What should the contents of a "font list" be?

4) What "names" should be registered for fonts?

I 5) What extensions, if any, are needed to the CGM text
model to support use of DIS 9541 font resources?

I 6) To what extent should font substitution information be
supported in the CGM?

7) Are user-defined fonts required? If so, what approach
should be taken?

* Subsequent paragraphs below address each of these issues in turn.

* 3.1 Introduction

This subsection provides a condensed version of background
information from standards in the areas of computer graphics,
codes and character sets, and office systems. Knowledge of this
material is necessary to understand the concepts presented
elsewhere in this report. Throughout, standards are referred to
by their ISO rather than ANSI or FIPS designators. Most of the
indicated standards have, or will have, both ANSI and FIPS
counterparts.I
3.1.1 Codes and Character Sets

The first standard concerning coded character sets was ISO
646-1973. It defined a basic 7 bit character set designed to be
specialized for national use by assigning country-specific values
to certain national symbols, such as the currency symbol. ANSI
X3.4-1977 specialized ISO 646 for US use as the familiar "ASCII"
character set. ISO 2022-1986 defined an extensible framework
whereby both 7 and 8 bit character sets could be built from
smaller components called "C" sets and "G" sets of 94 or 96
characters ("C" for control and "G" for graphic).

I
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These C and G sets can be switched in and out of the active code
table through a process known as code extension. In this
technique, each C set or G set is identified by a unique escape
sequence. Escape sequences can be registered in the
International Register of Coded Character Sets to be Used with
Escape Sequences or can have a privately-understood meaning. For
example, the ASCII "G" set is invoked as the primary graphics m
character set (called the GO set) by the sequence "ESC 02/08
04/02." Appendix A contains the descriptions of both the ASCII
character sets and the Latin alphabet No. 1 character sets from I
this register.

More recently, ISO 6937-1983 has consolidated previous standards
and defined general techniques for the use of coded character
sets in text communication. Among the subsequent standards based
on 6937 is ISO 8859 which defines 8-bit single byte coded graphic
character sets. Part 1 of ISO 8859 defines Latin alphabet No. 1 I
by consolidating the two G sets from ISO 646 and the registered
version of Latin alphabet No. 1. Appendix A contains a copy of
the pages of ISO 8859-1 that define Latin alphabet No. 1.

The codes and character sets in all computer graphic standards
today are based on the above standards. These standards and the
coding techniques embodied in them were developed by ISO/IEC
JTCl/SC2 and are based largely on telecommunication requirements.
They are less than adequate for describing and coding typographic
quality text.

ISO 8879 (SGML) takes a somewhat different approach to character
sets. Beyond use of a subset of the basic "ASCII" characters i
(referred to by their decimal equivalents in Figure 1 of ISO

8879) additional "character entity sets" are defined in Appendix
A. Also an ISO 646/ISO 2022 "multicode" structure allows the use
of standard GO and G1 national character sets.

3.1.2 DIS 9541, Font Information Interchange, and ISO 10036,
Procedures for Registration of Glyph and Glyph Collection
Identifiers

These standards define an alternative scheme for dealing with
"codes and character sets." The first step in this process is to
separate the "symbol" being represented from the "code" used to
identify it in transfer. The term glyph is defined to replace
the overused term character. A glyph is simply an identified
abstract graphical symbol independent of any actual image. The
term glyph collection is a precise substitute for the loosely I
defined term font. Glyphs and glyph collections are registered
and assigned identifiers according to the procedures defined in
ISO 10036. Appendix B contains a somewhat out-of-date sample I
from a prototype glyph register showing the same accented Latin
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I characters described in Latin alphabet No. 1. It also contains
sample forms used for registering glyphs.

The font information interchange architecture and format defined
in DIS 9541 is centered on an object called a font resource. A
font resource is a collection of glyph representations together
with descriptive information and font metrics which are relevant
to the collection as a whole. A font resource consists of:

1) Descriptive attributes
2) Font metrics
3) Glyph descriptions

- Glyph metrics
- Glyph shapes

Some of the information in a font resource depends on the "path"
along which the text progresses as it is written. This is called
the writing mode in DIS 9541. Thus a single font resource may
contain several sets of font metrics and glyph metrics, one for

* each supported writing mode.

The complete set of font information is not needed for all
purposes, so the interchange format defined in DIS 9541
identifies named subsets that incorporate each major class of
information. These subsets are:

1) Minimum Font Description Subset
2) Minimum Font Metric Subset
3) Minimum Glyph Description Subset
4) Minimum Glyph Metric Subset
5) Minimum Glyph Shape Subset

The set of information in each subset is:

1) Minimum Font Description Subset

"o Font resource name (e.g. IS09541/Helvetica/Bold)
o Source name
"o Font family name (e.g. Helvetica)
"o Posture (upright, oblique, back slanted oblique,

italic, back slanted italic, or other)
"o Weight (ultra light, extra light, light, semi

light, medium, semi bold, bold, extra bold, or
ultra bold)

"o Proportionate width (ultra condensed, extra
condensed, condensed, semi-condensed, medium,
semi expanded, expanded, extra expanded, or ultra
expanded)

"o Design group (e.g. serif)
"o Structure (solid, outline, inline, shadow, or

patterned)

I 9
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"o Design size (the body size at which the resource

was designed to be used, in mm.) i
"o Minimum size
"o Maximum size

2) Minimum Font Metric Subset (repeated for each writing
mode)

o Writing mode (left to right, bottom to top, right
to left, or top to bottom)

0 Average lower case escapement i0 Average capital escapemento Tabular escapement

3) Minimum Glyph Description Subset (repeated for each I
glyph)

o Glyph structured name (see discussion below) i
4) Minimum Glyph Metric Subset (repeated for each glyph,

unless the font is fixed pitch)
"o X position point
"o Y position point
"o X escapement point
" Y escapement point

5) Minimum Glyph Shape Subset (repeated for shape 3
representation technology supported by the font
resource)

"O Glyph shape representation technology (bitmap, •
straight-line, outline, circular outline, conic
outline, Bezier outline, or mixed)

"o Glyph shape ( a "code-body" defining the shape; it
is assumed that CGM elements, or primitives that
can be easily translated to CGM elements will be
used) i

Certain additional information is included only in the complete
font resource and is not in any subset. Important information in
this category includes:

o Device-independent font resource name (a font resource
containing this one, together with other resources that
use different shape description technologies)

o Proprietary data indicator (e.g. copyright and
trademark citations) I

o Typeface name (e.g. Helvetica Bold Italic)
o Glyph complement (identification of the glyphs in the

font)
o Ligature table

10
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0 o Minimum feature size
o Forward, left, backward, and right extents
o etc.

Each glyph will have a structured name by which it will be
referenced in DIS 9541. The structured name will be composed of
the glyph description, as illustrated in the sample in Appendix
B, preceded by other identifiers in a hierarchical fashion. For
example, the "Grave A" that shows up in Latin alphabet No. 1 in
position 00/04 and is called "CAPITAL LETTER A WITH GRAVE ACCENT"
and with bit combination 12/00 in ISO 8859-1 might have a
structured name of "ISO10036/ACCENTED LATIN CHARACTERS/GRAVE A".

One issue that has yet to be settled is the precise form of the"code-body" that will describe the glyph shapes. Several
alternatives have been mentioned:

i 1) line segments
2) conics
3) Bezier curvesI4) bitmaps

The ultimate usability of font resources by computer graphics
standards hinges upon the adoption of a shape description
technique that is readily translatable into CGM/CGI-like
graphical primitives and attributes.I
3.1.3 Character Sets and Fonts in the CGM

The metafile descriptor of each CGM file can contain a FONT LIST
and a CHARACTER SET LIST. A font list is a set of strings that
contain the names of all fonts used in the file. These names may
be private or registered. The font list also associates an index
with each font. The character set list declares the character
sets that are used in text primitives. It also assigns an index
to each character set. A CHARACTER CODING ANNOUNCER element
informs the interpreter of the sort of code extensioncapabilities that may be required.

The CALS CGM AP (MIL-D-28003) restricts these values as follows:

FONT LIST: up to four names from a basic list of Hershey3 fonts (e.g. HERSHEY:SIMPLEXROMAN)

CHARACTER SET LIST: ASCII plus the right hand part of Latin
Alphabet No. 1 (as defined in ISO 8859-1)

CHARACTER CODING ANNOUNCER: basic 7 bit and basic 8 bit.

1
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Therefore, the relationship between font and character set in the I
CGM is an implicit one inferred through the use of ISO charactercoding standards.

3.2 Character Sets

This section derives a phased approach to character set usage in i
CALS CGM files, based upon the requirements and existing
commercial practice.

3.2.1 Character Sets in Commercial Practice

Today most vendors provide a proprietary character set that i
includes the 7-bit ASCII standard of ANSI X3.4 as a subset. Most
8-bit proprietary character sets include at least a part of the
right hand part of Latin alphabet No. 1. Also, most proprietary I
character sets replace less frequently used ASCII and Latin
characters with customized glyphs. Appendix A contains example
vendor-specific character sets from the Apple Macintosh and the i
IBM PC that clearly illustrate this phenomenon.

In addition, a variety of specialized character sets are used in
mathematics, technical illustrations, and engineering drawings.
These special character sets often do not conform to the
architecture of ISO 2022 and have never been registered in the
International Register of Coded Character Sets. This means that I
no standardized escape sequences are available for their
invocation in a CGM. Appendix B illustrates this by presenting
extracts from IGES 4.0 that show the 14 "fonts" that are I
supported. Many of these "fonts" have custom character sets
(glyph collections) defined with them.

SGML defines the following set of "character entity sets" all of I
which are allowed in CALS SGML files by MIL-M-28001A:

1) Added Latin 1 I
2) Added Latin 2
3) Greek Letters
4) Monotoniko Greek I
5) Russian Cyrillic
6) Numeric and Special Graphic
7) Diacritical Marks
8) Publishing
9) Box and Line Drawing
10) General Technical
11) Greek Symbols i
12) Alternative Greek Symbols
13) Added Math Symbols: Ordinary
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U 14) Added Math Symbols: Binary Operators
15) Added Math Symbols: Relations
16) Added Math Symbols: Negated Relations
17) Added Math Symbols: Arrow Relations
18) Added Math Symbols: Delimiters

The SGML standard mentions that these groupings reflect the
requirements of ISO 6937, but these particular character sets
cannot be found in any ISO character set standard or in the
International Register.

3.2.2 A Phased Approach to Character Sets for CALS Use

Many CALS requirements can be met by using the two character sets
supported in the CALS CGM AP today: ASCII and the right hand part
of Latin alphabet No. 1. Unfortunately, many technical
illustrations derived from IGES files will contain special
"characters" from the Symbol 1, Symbol 2, and Drafting fonts.
There are many examples of technical illustrations that contain

Greek letters or mathematical symbols. To meet these long term
requirements the special SGML-defined character sets described
above should be supported, as well as the IGES character sets
described above.

There are three feasible approaches to meeting these
requirements:

1) Propose the needed character sets for registration
through ISO.

2) Add the needed character sets to the CALS CGM AP and
* designate private escape sequences to designate them.

3) Leave it up to each DoD program to define any
* additional character sets it needs.

The second approach is best in the near term: add at least three
IGES character sets (Symbol 1, Symbol 2, and Drafting fonts) and
the eighteen SGML character sets to the CALS CGM AP. The process
of formal ISO registration of these character sets could
simultaneously begin, as this would be a preferable long-term
approach. (None of these character sets appear in the register
today.)

3.3 Character Set and Glyph Association

Longer term, CALS requirements are best met by defining CGM
extensions that de-couple the notion of character set from glyph.
As the full DIS 9541 font resource model is implemented in the
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CGM such a glyph-to-character set association will no longer be
available as it is today due to the exclusive use of coding
standards developed by ISO/IEC JTCl/SC2. With this report a new
CGM element is being proposed that will allow the association of
a set of codes with a set of structured glyph names and with an
escape sequence. It is likely to be needed in the long run by
CALS. Since it will take some time to achieve consensus in this
area, it may be best to start the process now.

The requirements developed for this CGM extension are that it:

1) be independent of code length (allowing 8, 16, 32,...

bit coded "character sets");

2) allow registration of commonly-used associations and
their invocation by a simple identifier;

3) be compatible with DIS 9541 and ISO 10036 (e.g. use I
structured glyph names);

4) allow specification by changing only selected codes U
from a standard set;

5) allow citation of any ISO registered glyph collection I
in a straightforward and simple manner.

6) allow definition of a glyph collection and its
association with a "character set" in a straightforward
and simple manner.

The specific escape proposed does not meet all these requirements
since additional technical work is needed in this area. It will
however meet near-term requirements in an expeditious manner.

3.4 Font List Contents

This section addresses requirements for "calling out" fonts in i
the CGM. It surveys current vendor practice, the requirements
imposed by DIS 9541 compatibility, and CALS requirements. Based
on these it develops a phased approach to font list contents in
CALS.

3.4.1 Fonts in Commercial Practice

Commercially available computers and peripherals use a wide
variety of different fonts. Appendix B lists the font
capabilities of many commercially-available printers and
plotters. It is readily apparent that a small core of fonts, or
their generic equivalents, are widely implemented. These are:
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- Helvetica
- Times
- Courier

In addition, it is apparent that a wide variety of fonts are
available to meet special needs. The availability of many of
these fonts is restricted to a single manufacturer.

Inspection of many IGES files indicates that most engineering
drawing exchanges use either Symbol 1 or Symbol 2 fonts. These
fonts/character sets are not widely supported outside of CAD
systems.

Fonts in systems today are generally acquired from a small set of
vendors. These include MonoType, Allied, Bitstream Inc.,
International Typeface Corporation (ITC), URW Corp., Adobe, and
Compugraphic Corporation. While the master descriptions of a
font are generally in "analog" form as drawings on paper (see the
examples in Appendix B), they are usually translated into one of
a variety of shape representation technologies, such as raster
bitmaps and Bezier curves, for use within a system.

Many vendors provide publically available font metrics in file
form. These files are not substantially different from the
equivalent subsets of a DIS 9541 font resource. Appendix B
contains a description of the font metric file format used byE Adobe Systems.

3.4.2 A Phased Approach to Font Lists for CALS Use

Most CALS requirements for fonts in technical illustrations,
which is the most immediate CALS need, can be met with a very
small set of government mandated fonts. These include:

- Helvetica, or a look-alike
- Times, or a look-alike
- Courier, or a look-alike
- mathematical symbol fonts

At the point when CALS wants engineering drawings transferred
using the CGM, then at least the two IGES "symbol" fonts will
have to be added.

Last fiscal year NIST/NCSL submitted the first of a series of
registration proposals for adding enhanced text font capabilities
to the CGM. The approach taken then was to match predominant
commercial practice and minimize interpretation burdens on
implementers by:

3 1) using font family names, like Helvetica and Times, in
the font list;
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2) set the other attributes of the font by escape
functions (for example, boldness is turned on and off
by an escape);

The rationale for this approach was:

1) It minimized the size of the font list and the number I
of names that must be either registered or agreed upon
by profile or private agreement. For example, if font
names rather than font family names are used, then I
registering names (or assigning them in a profile)
would require the listing of at least 6 postures X 10
weights X 9 proportional widths X 5 structures = 2700
names for a single family such as Helvetica! (This
assumes listing all possible variants of posture,
weight, proportional width, and structure identified in
DIS 9541. For example, there must be separate listings
for Times Italic Bold Medium Solid and Times Upright
Bold Medium Solid.)

2) It minimized to difficulty of parsing the names in a
font list to recover attributes.

3) It recognized that most systems have an entire font
family in all sizes and many attributes available;
those systems (notably low cost laser printers) that do
not have an entire font family cannot derive their font
support requirements from the font list anyway, since
their "font resources" are size dependent.

The next logical step beyond this approach is to allow structured
font names (registered or private) in the font list. Such names
can imply some attributes of a typeface ("font"), including such
things as its weight (boldness) and posture (italicness).
Unfortunately, it will be several years before the mechanisms of
DIS 9541 are in place and a set of conforming font resources are
available. There is even some doubt as to whether the major font I
foundries, such as ITC and Bitstream, will participate in
defining font resources for their fonts. (They do not
participate in the work within ISO/IEC JTCl/SC24 that is I
developing the necessary standards.) Therefore full DIS 9541
support, including use of registered names and vendor-supplied
font resources, must be regarded as a long term goal.

The arguments above then lead into a consideration of what the
next logical steps should be towards getting useful font
information in CALS CGM files. The options are:

1) Continue to allow only the Hershey fonts as options
(the current MIL-D-28003 approach);
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2) Invent a set of "generic" font descriptions for use
with CALS. Add these to MIL-D-28003; or

3) Use the typographic names of fonts as used in current
commercial practice in the font list, where the
allowable names could be:

a) registered;
b) listed in the CALS AP (MIL-D-28003); or
c) left up to individual DoD programs to specify.

In considering these options, it is concluded that:

1) Option 1 is rejected because:

a) The Hershey fonts do not represent current
practice in document and illustration systems. In
fact all these systems have used typographic fonts
".or some time and none support Hershey fonts. (See
the data sheets in Appendix B.)

b) The quality achievable with Hershey fonts is not

acceptable in commercial practice.

2) Option 2 is rejected because:

While generic font names may be used within a
single document and illustration system, generic
variants are sufficiently different so that
interchange cannot be based on them. For example,
the character sets supported, the kerning pairs
(or lack of them), and even the escapement values
are different among generic variants of the same
font. ("Generic variant" in this sense means, for
example, the creation of a "Swiss" font by avendor to avoid licensing the trademarked name
Helvetica.)

Therefore, only option 3 has the possibility of matching current
commercial practice.

3.5 Registration of "Font" Names

The feasibility of registering the trademarked names of actual
fonts for interim use with computer graphics standards has been
explored. However, several difficulties with this approach have
emerged that cannot be overcome. They are:

1) The one example of text font registration in the
registration procedures includes glyph shape
information. This information is not publicly
available for "real" fonts. Therefore only the names
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and the glyph-to-code correspondence could be listed in
the proposals. Such proposals will be regarded as
incomplete by some countries such as the UK, and are
unlikely to be accepted.

2) All glyphs in a given character set may not be
represented in a font. Some countries (notably the UK)
have indicated they will not approve any registration I
proposals that do not code the complete character set.
This problem is the same one that prevents registration
of the Hershey fonts.

3) Within ANSI X3H3, many prominent companies have stated
that they will oppose the registration of any font
names at all. Their feeling is that only IS 10036
registered glyph collection names should be used.

4) Registering a complete set of typographic font resource I
names is combinatorially prohibitive, as there is
typically one such resource for each combination of
font attributes. The 2700 names per font family I
derived above is not too unrealistic. For example,
Adobe and Bitstream sell over 240 types Helvetica fonts
today, each with a different set of attributes!

Consequently, it would be counterproductive to attempt to
register a set of font names for use by CALS. Further, it is
very unlikely due to very dynamic marketplace conditions (the
Adobe and Apple/Microsoft/IBM font interchange format "wars")
that any major font vendors will seek to voluntarily use the
mechanisms of IS 10036 any time soon. Therefore the only I
feasible approach may be to modify the CALS CGM AP to specify
allowable "font" names, which would require that the changes
(outlined in the next section below) to the CALS CGM AP should be
considered during some future revision.

3.6 Recommended Approach to Font Naming in CALS U
Based on the above rationale and trade studies, including a basic
set of trademarked names in the CALS AP should be considered I
during a future revision, plus freely allowing individual DoD
programs to specify other font names as needed to meet their
needs. The reasons for this are:

1) It is not feasible to register real font names.

2) Individual programs with homogeneous equipment may wish I
to use more specialized fonts. This should not be
prohibited unless there is an overwhelming DoD-wide
interest in insuring that all illustrations and I
drawings are imageable on all systems with "equivalent"
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results. This may not be a "requirement" since it is
not only technically infeasible today, but would
greatly increase the cost and reduce their quality

* significantly.

3) There would appear to be no legal problems with listing
trademarked names in an AP, so long as:

a) the trademark is cited;

* b) the fonts are widely implemented and available
from multiple sources; (For example, Times and
Helvetica are both registered trademarks of Allied
Corporation; but Times and Helvetica versions are
sold by multiple sources and available in many
printers.)

* c) the specification of alternate fonts by name is
freely allowed in the profile;

d) generators and interpreters are free to use
substitute fonts with "equivalent" metrics. (This
would require that the font metrics be both
released by the vendors and transmitted in some
fashion with the CGM file so that a match could be
made.)

* 4) Receiving systems with generic versions of trademarked
font names can easily determine an appropriate
substitution.

I Therefore, the following approach for defining names in the CGM
font list has been developed and should be considered for
addition to the CALS CGM AP as a future revision:

1) allow interpreters and generators to map local fonts
into "close equivalent" font names where portability is
enhanced, as long as such a mechanism does not restrict
competition and the font metrics are available to all;

2) allow compact font lists that list only partially
descriptive font names, combined with the use of escape
functions that state attribute selections allow optimal

* font substitution strategies;

3) explicitly list the following names as allowed in a
font list, while recognizing that neither generators or

* interpreters need use fonts from the trademark owners:

a) Times
b) Helvetica
c) Courier
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[It is not feasible to list either SGML or IGES-derived
font names at this time since accompanying character
sets have not yet been defined.] 3

4) continue to allow the use of the present Hershey fonts
for upward compatibility;

5) define an explicit way of constructing names for font
lists.

Based on the various trade studies in this report, including the
one on font substitution below the following naming technique has
been derived: 3

1) No "naming authority" name should be used.

2) Each name should begin with a font family name. U
3) Additional portions of the names can specify as

detailed of font attributes as wished and in any order;
the attributes that can be specified are restricted to
these from DIS 9541:

a) posture I
b) weight
C) proportional width
d) structure I
e) scores.

In each case, the attribute name must be one of those
specified in DIS 9541, except in the case of scores,
where the names "underscore", "overscore", and
"throughscore" shall be used. [Use of the DIS 9541
names is needlessly complex and non-intuitive since a
left-to-right writing mode is assumed.]

4) Portions of names should be separated by the "standard" i
separator symbol used in OSI and office systems naming.
This is the solidus glyph (/).

5) Only characters (and codes) in ASCII (X3.4-1977) should
be used in names.

6) Those attributes that are explicitly listed in the font I
list shall not be substituted by the receiving system.

7) Those attributes that are selected by the registered i
Escape functions (posture, weight, proportionate
weight, structure, and scores) can be substituted with
the closest available equivalent value. The closest i
available equivalent is a value that is closest to the

20
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I selected one in the ordered list of attributes in DIS
9541. For example, both medium and ultra bold are
allowable substitutes for bold, if semi-bold and extra
bold are not available. If the selected value is
available, it shall be used. [Both generators and
interpreters are always free to substitute the "font
family name" by an equivalent.]

Here are some examples of how this would work:

1) The following names would all be allowable in a Font
List:

i Helvetica
New Century Schoolbook
Times/bold/italic
Times/italic/bold
Helvetica/italic/normal/medium
Courier/underscore

2) If a bold Helvetica font is required then the Font List
should contain: "Helvetica/bold".

I If substitution is allowable, the font list should contain:
"Helvetica" and the Select Typeface Weight (bold) escape function
should be used to indicate the preference for bold.

It is left for further study whether there is a meaningful way to
include typeface design grouping in a font naming scheme. In
this regard it can be pointed out that terms used colloquially in
the computer graphics community, and indeed in many font lists,
are not used correctly. For example, Serif and Sans-serif are
not major typeface design groups, but are in fact subgroups that
occur in many design groups. For example, the familiar Times
Roman font family is classified as a "Rounded Legibility" font
(It was designed in 1931 for the Times of London to squeeze more
type onto a page in a "legible" way!). Most graphics experts
would call it a "serif" font! The familiar Helvetica font, on
the other hand, is a "Sans serif Gothic Neo-grotesque" font.I
3.7 CGM Text Model Extensions

3 This section contrasts the CGM text model with the information
available in a DIS 9541 font resource and with the requirements
of commercial typographic practice.

3.7.1 Basic Text Model
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The CGM standard recognizes the following positioning points for
text alignment:

1) top 6) left
2) cap 7) right
3) half 8) centre
4) base 9) continuous vertical
5) bottom 10) continuous horizontal

These points are shown in Figure 1. 1

-I I- top I
it i -bi

left cwtr dght 3
Figure 1. CGM "font description coordinate system"

The CGM standard recognizes four text paths: I
1) right 3) up
2) left 4) down U

The "font model" of DIS 9541 uses the term "alignment line"
rather than baseline, since the later only has meaning in I
horizontal writing directions. A different alignment line can be
specified for each writing mode. This is illustrated in Figure
2.

Orgin and Position point I

Algnment Une drecon
4"+X

"Y Escapement point

Figure 2. DIS 9541 text model. I
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I The four supported writing modes in DIS 9541 (see section above)
correspond directly to CGM text paths. Data to implement CGM
baseline and centre alignment can be derived from the alignment
lines in the various writing modes. In addition, the top, base,
left and right alignment points can be derived from the Maximum
Forward, Left, Backward, and Right Extents in the font resource.
(The correspondence is writing-mode dependent.)

There is no "capline" information in a font resource, but the
needed information can be derived from the Left Extent of the
Capital H character in left to right writing mode. (This is the
actual measurement that is used in typographic practice for LatinIalphabets.) There is no "halfline" information in a font
resource, but the needed information can be derived from the left
extent of the lower case "x" in left to right writing mode.
(This is the actual measurement that is used in typographic
practice for Latin alphabets.) Information to implement
continuous alignments can be similarly derived from the
positioning point extent, and glyph shape information in a font
resource. Table 1 below summarizes this information:

3 TABLE 1. Deriving CGM Text Attributes from a Font Resource

9541 Font Information CGM Aligqnment

I left to right mode, alignment line baseline
right to left mode, alignment line baseline
top to bottom mode, alignment line centre
bottom to top mode, alignment line centre
writing mode dependent extent data top
writing mode dependent extent data bottom
writing mode dependent extent data right
writing mode dependent extent data left
left to right mode, left extent of d H" cap
left to right mode, left extent of "x" half
positioning point, extents, glyph shape continuous horizontal
positioning point, extents, glyph shape continuous vertical

No revisions are necessary to the basic text model by
registration to make the DIS 9541 information usable with the
CGM. CGM addenda work should consider a closer alignment of text

* and font terminology at the next revision of the standard.

Two CGM text attributes do not correspond to typographic practice
* (for revisable documents) are:

1) CHARACTER EXPANSION FACTOR
2) CHARACTER SPACING
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The use of these attributes should be deprecated by the CALS CGM
AP since they conflict with typographic layout practice and
hinder font substitution. I
Finally, MIL-STD-1840A and/or the CALS Handbook will need to be
modified at some future point to allow the inclusion of font
resources as a file type, or at least insure that the font
metrics are made available so that a "close approximation" to the
actual, proprietary fonts may be realized. 3
3.7.2 Graphical Primitives for Text

As reported previously, the CGM text model and primitives are not I
suitable for CALS use without modification, since they do not
support modern typographic practice. Once CGM Addendum 3
functionality has been adopted this problem will be resolved.

New text primitives are not needed in the CGM, since an existing
primitive can be easily modified to meet requirements. (Adding I
new primitives by registration as GDPs would severely impact the

portability of the resulting CGM files, since any interpreter
that did not understand the GDPs would get no text. At least an
interpreter that fails to understand the Set Fully Justified Text
escape would only layout and/or size text incorrectly.)

Additional control over the line layout algorithm that is applied i
to position individual text characters into a string that fits a
given restriction box are also needed. The problem is that
individual systems and printers apply different, proprietary I
algorithms to fit text into a given space. These algorithms may
modify:

1) the space between characters; I
2) the space between words;
3) the shape (and consequently the extent) of individual

characters.

The possibility of adding an additional escape, or modifying the
one already proposed, to allow specification of the layout I
algorithm has been investigated . It has been concluded that it

is adequate at present to add a suggested default layout
algorithm to the description of the Set Fully Justified Text
escape. This has been done.

3.8 Font Substitution Support i
Font substitution is a subject of considerable importance in open
interchange of graphical information. Since the generating and I
interpreting systems may not have "equivalent" fonts installed or
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available, sufficient information should be provided to allow an
intelligent selection of alternative fonts.

3 There are two approaches to font substitution information:

1) The receiving system derives the data from information
in the font list. In current practice this is done by
using either simple, "generic" names (such as
"SERIF/BOLD), or vendor-specific names (such as
"Helvetica"), that can be parsed to derive font
characteristics. Once DIS 9541 is widely implemented,
equivalent information will be available from the
Minimum Font Description Subset. (Widespread3 implementation of DIS 9541 is still many years away.)

2) The CGM can be extended to carry the data in the
Minimum Font Description Subset. This could be done by
adding one or more escape functions to the CGM.

The first approach is probably the best one because:

1) Information in a font resource should be used by the
CGM, not duplicated within the CGM. Duplication of
this information within the CGM can lead to needless
incompatibilities.

2) Even if the Minimum Font Description Subset is not
available to a CGM interpreter, the name of the font
resource alone is expected to carry enough data to
allow substitution in most cases. (An example name
would be Helvetica/Bold/Italic.)

3) The Font Resource Name has already been selected as the
name that is carried in the "font list", (in the long
run) so the name will be readily available for use in
deriving substitute fonts.

3 4) The set of fonts that will be used most often in
"portable" interchange will actually be quite small and
will likely be restricted by application profiles. The
information in the Minimum Font Description Subset islikely to be widely available for these fonts. In a
CALS environment this subset could be included on3 MIL-STD-1840A tape deliverables.

5) In cases where special Font Resources are required,
they can be interchanged along with the CGM files to
make at least the information in the Minimum Font
Description Subset available.

6) The first approach is consistent with the short term
approach, where "font names" specified in the CALS CGM
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AP are used in the font list. These names are I
sufficiently structured that font substitution
information can be derived from them.

Font substitution will, in all likelihood, play only a minor role
in initial CALS data exchanges (that is, the delivery of
documents between parties for the first time). This is because
of the many difficulties pointed out above in achieving
high-quality results with non-identical fonts. In commercial
practice today where high-quality results are needed, exchanges
are based on the use of fonts with identical metrics, often from
the same vendor. Contracts calling for CALS deliverables should
place sufficient restrictions on the fonts and character sets
used to make font substitution a minor concern.

Continued usability of CALS deliverables requires that documents
be reproducible as easily as possible on a variety of equipment.
This is necessary when suppliers change or when manufacturers go
out of business. Consequently, there is a continuing requirement
to indicate font substitution information within a CGM file. The
registration proposals proposed to date go a long way towards I
meeting these requirements, but further work and study will be
necessarv in this area.

3.9 User-defined Fonts

There are several circumstances where user-defined fonts may be I
advantageous:

1) When a specialized drawing containing mathematics or
drafting-derived material (where special symbols are
used routinely) is transferred to a system without I
necessary font support.

2) In high-quality graphics arts where customization of
fonts is used to achieve special effects. I

3) In transfers to CGM interpreters where adequate font
support does not exist.

None of these requirements exist for routine CALS data exchanges.
In those rare cases where a special symbol is needed (for
example, as part of a label for an illustration), that symbol can I
be drawn in the CGM file with geometric primitives. Consequently
user-defined fonts are not viewed as a required CGM extension for
CALS use. As previously stated, contracts calling for CALS
deliverables should place sufficient restrictions on the fonts
and character sets used to make user-defined fonts unnecessary.
Further, as mentioned above, needed character sets, glyphs, and
glyph collections should be defined and proposed for I
registration.
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i Nonetheless, for completeness, alternative approaches to
implementing user-defined fonts are described below. There are3 two feasible approaches:

1) Use the Font Resource facilities of DIS 9541. The data
in a font resource should be easily interpretable by
most computer graphics systems, since it will consist
of simple graphical primitives.

2) Develop CGM extensions for defining fonts. This could
be done by adding a set of escape functions to
"collect" the primitives that define a glyph into a3 glyph description and to define the glyph metrics.

The choice between these alternatives is clear: the Font Resource
facilities of DIS 9541 should be used. A standardized mechanism
in DIS 9541 for defining fonts is being added but is still
several years away. To provide a duplicate facility within the
CGM would be counterproductive and hinder compatibility and
interoperatibilty of office systems and computer graphics
standards. Further, there are complex issues to be resolved
dealing with "hints" necessary to allow outline fonts to be
rendered at different resolutions. Hinting technologies are
poorly understood in the computer graphics community today.

There is no justification for repeating information that is
readily available within a font resource inside a CGM file.
Therefore, whenever a user-defined font is required, a Font
Resource should be developed for it. This resource could then be
named in the font list and transferred with the CGM file for use
by the receiving system.

I1
I
I
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4. NAMED ITEMS AND SYMBOL LIBRARIES

The final task was to develop. an approach to handling named
objects and symbol libraries within the CGM framework. First,
requirements in this area are reviewed and clarified, alternative
approaches defined, and a design approach derived. Then a
solution is presented that requires additions to the CALS CGM AP,
MIL-STD-1840A, and the use of CGM Addendum 1 features, but only m
one new registration proposal.

4.1 Requirements for Named Items and Symbol Libraries N
The requirements for "macro objects" and symbol libraries derive
from two principal sources:

1) the desire to reduce the size of an individual CGM file
by including repeated information only once; m

2) the desire to reduce the size of files by not
retransmitting information in local libraries; i

3) the desire to achieve uniformity by incorporating
standardized objects such as symbols and logos into
files by reference.

In addition, requirements for named objects derive from a desire
to identify "compound objects" whose attributes can be changed as U
a whole rather than dealing with each individual primitive in the
object.

Analyzing the above requirements in the context of CALS near term
requirements (technical illustrations transferred on
MIL-STD-1840A tapes) it is clear that file size is a lesser
concern for two reasons:

1) file transfers will be on tape or optical disk, so file
size is less important (although the local staging I
storage needed in going to and from tape is still an
issue);

2) technical illustrations (as opposed to engineering
drawings) contain few opportunities for compaction by
extraction of repeated information. 3

Further, most CGM generators and interpreters cannot take
advantage of a "macro" facility. Thus a phased approach to named
objects and symbol libraries in CALS should focus on externally I
referenced symbols initially, then on providing compaction within
individual files by an internal "macro" or "global segment"
facility.
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One issue that arises immediately is how external symbols can be
named, referenced, and transferred for CALS use. Assuming
initially that an 1840A tape containing all the symbols needed to3 produce a document is desired, there are several problems:

1) MIL-STD 1840A formats did not envision the use of
external references within graphics files and does not
provide a mechanism for CGM files to refer to other CGM
files on a standard tape deliverable. This can be
fixed by modifying the allowable contents of CGM
"header files" to include the names of relevant CGM
files.

2) Naming of external files should be consistent with
their callouts in SGML files.

Finally, the requirements for eventual registration and/or
standardization suggest that naming be compatible with the
"structured name" concepts used in office system and OSI3 standards. In particular, this means that:

1) names should begin with a designator for a naming
authority, whether public or private;

* 2) the remainder of the name should then be constructed in
a hierarchical fashion to produce complete names.

3 For example, an acceptable structured name might be: "US DoD
CALS/Electronic Symbols/PNP Transistor". Unfortunately,
MIL-STD-1840A only uses 4 character designators (such as DO01)
without any indication of naming authority. Further, "compound
names" are constructed by simple concatenation with no separators
for parts of names. (This is adequate as long as names are fixed3 length!) For example, a CGM file might be named D001COO1.

There is a longer-term requirement for the development of
standardized libraries of named objects and for the registration
of these names. It does not appear possible to use a subset of
the DIS 9541 font resource objects and ISO 10036 glyph name
registration techniques for these purposes. This is due to the
fact that the graphical objects to be described will require more
complex primitives than those required to describe glyph shapes.
(The present intention is that glyph shape technologies will
allow several different techniques, each of which is restricted
to use only very simple classes of graphical primitives - such as
lines, conics, or Bezier curves.) Perhaps a different
registration authority than the one used for fonts would be
necessary.
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4.2 Alternative Approaches i

4.2.1 Naming

The alternatives are: i
1) use "semi-structured" strings as names; 3
2) use structured (registerable) names in the OSI sense.

Since no formal mechanism is in place for registering symbol 3
names (or the "names" of any other graphical objects), the best
approach is to simply use "strings" for names in any proposals
and further restrict their contents in the CALS CGM AP. The use
of structured names is not yet standard practice within the
computer graphics community and attempts to impose a structure
through registration rather than standardization will only delay
the approval of proposals.

Consequently, names should be described as simple "strings" in
registration proposals. A future revision to the CALS AP should U
further restrict the names of external symbols as described
below, under the assumptions that:

1) all external symbols must be "deliverable" on a I
standard 1840A tape;

2) symbols are stored as global segments within a CGM i
file, as described below).

Thus, the derived naming technique should be: i

1) no "naming authority" name should be used;

2) each name should begin with the file name of the CGM •
file that contains the symbol;

3) the local symbol name of the symbol within that file i
should come next (this means an character
representation of the integer segment name);

4) portions of names should be separated by the "standard"
separator symbol used in OSI and office systems naming.
This is the solidus glyph (/). 1

5) only characters (and codes) in ASCII (X3.4-1977) should
be used in names. 3

For example, the symbol for a PNP transistor might be stored in
segment 10 in file D001C003. It would be named "DOOlCO03/10".
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I 4.2.2 Symbol Definition

The following set of requirements for a single symbol definitionI facility for the CGM that can be used internally or externally
has been developed:

1) Symbols should be able to be referred to by name.

2) When an "internal" (global) symbol is not present in a
CGM, there should be a way to inform an interpreter
that it is an "external" symbol. The external context
to be searched is not standardized, but could be set by
profile or other standard. For example, it m'ght be
limited to the same MIL-STD-1840A deliverable tape.

3) A symbol should be able to be the entire contents of a
CGM file, and the entire contents of a picture should
be an allowable symbol. [NOTE: The next revision of
the CALS CGM AP will not deal with this, but it will be
an interesting capability and a requirement once the
CALS CGM AP is allowed for use in transferring
engineering drawings.]

4) The metafile and picture attribute associated with a
symbol need not be the same as those of the metafile
that references it. In particular, attributes such as
colour precision, VDC type and precision, VDC extent,
colour specification mode, colour table, and integer
precision may all be different. This is essential if
the symbol library generation process is to be
decoupled from the metafile interpretation process.

5) Symbols should be insertable by specifying (in effect)3 position, scaling, and rotation.

6) An arbitrary position point (in local VDC) should be3 associated with each symbol.

7) All attributes not specifically specified within a
symbol definition should be inherited from the defining
context.

8) No attribute settings within a symbol should change3 continuing interpretation of the including file.

9) Symbol names should be of unrestricted length to allow
the convenient construction of structured names and
external references.

After reviewing the features of CGM Addendum 1 in light of these
requirements (with the view of using CGM segments as symbols) it
appears that:
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1) The "inheritance filter" concepts in Addendum 1 i
adequately addresses attribute inheritance at both the
level of the CGM and of APIs. It is much more complex
than required for CALS purposes and, if fully required,
will place an extreme burden on implementers of CALS
CGM interpreters.

2) The restrictions that segment names to be "realized" as
integers is most unfortunate, but actually the problem
is more syntax than fundamental semantics. The
Addendum 1 mechanism gives a very compact and efficient
internal name for a segment. The difficulty can be
overcome by adding a Segment List element similar in
scope and purpose to a Font List.

Nonetheless, the Addendum 1 features are usable for CALST
purposes. Consequently, the symbol library elements developed I
under this task will not be proposed for registration, since
compatibility with (nearly) standardized elements is more
important than the ease of use of these elements. 3
Therefore, symbols that can be externally referenced should be
stored as global segments in some CGM file. This could be called
out in a local file by name using the Segment List element being
proposed for registration. In addition, internal symbols could
be contained in segments within any picture body, but they could
not be externally referenced. i

3
I
I
i
I
I
I
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1 5. SPONSORSHIP OF REGISTRATION PROPOSALS

There continue to be long delays in getting registration
proposals approved through the ANSI/ISO process. Most of these
delays are due to demands by X3H3 members that registered items
have the same level of "generality" as standardized items. This
means that attempts to register limited and CALS specific items
have not been successful, and that more work has been required,
and will continue to be required to modify proposals than
originally anticipated.

Despite these difficulties the use of registration to make
computer graphics standards suitable for CALS use has been
successful. Virtually without exception, NIST/NCSL proposals
have been adopted by X3H3 without any significant technical
change. Comments received on ballots are largely editorial in
nature. A few comments ask for an additional level of
specification of error handling and default behavior than is in
common commercial practice. Such requests are easily

* accommodated.

The table below contains the current status of those registration
proposals worked on this fiscal year. These proposals are
divided into four classes, and appear in their entirety in
Appendix C:

1) Proposals approved by X3H3 in September 1989 in Letter
Ballot #80. Final text ready to forward to ISO is
included for these.

I 2) Revised proposals from Letter Ballot #76. This text is
ready for review and then re-ballotting. A significant
amount of technical work has been done to align the
proposals with DIS 9541 and to coordinate them with the
CALS AP revisions being developed by another
contractor.

3) Partially revised proposals, to which a common set of
editorial corrections have been applied, but which need3 additional technical work prior to ballot.

4) New proposals submitted for the first time this year.

I
I
I
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Table 2. Status of Registration Proposals

Class of Item Name Status

(Final revised text for these proposals is provided with this report.)

Linetype User-specified dash pattern Approved by X3H3; final text
with this report 3

Escape Set dash Approved by X3H3; final text
with this report n

Escape Set line miter limit Approved by X3H3; final text
with this report

Escape Set line cap Approved by X3H3; final text i
with this report

Escape Set line join Approved by X3H3; final text
with this report

Escape Set conic arc Approved by X3H3; final text
transformation matrix with this report

GDP Conic arc Approved by X3H3; final text
with this report 3

GDP Parametric spline curve Approved by X3H3; final te)-t
with this report

GDP Rational B-spline curve Approved by X3H3; final text
with this report

GDP Cubic Bezier curve Approved by X3H3; final text
with this report

(The following proposals have been revised based upon ballot comments are
are ready for a second round of ballot comments.)

Escape Set edge miter limit minor revisions included with
this report; ready for review I
and ballot

Escape Set edge cap minor revisions included with
this report; ready for review I
and ballot

Escape Set edge join minor revisions included with
this report; ready for review
and ballot

l
I
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Table 2. Status of Registration Proposals-continued

I Class of Item Name Status

Escape Select Typeface Posture revised and renamed proposal
#46; ready for review and
ballot

Escape Select Typeface Structure revised and renamed proposal
#49; ready for review and
ballot

Escape Select Typeface Scores revised and renamed proposal
#51; ready for review and
ballot

Escape Select Typeface Weight revised and renamed proposal
#52; ready for review and
ballot

Escape Set Fully Justified Text revised and renamed proposal
#53; ready for review and
ballot

Escape Select Typeface revised and renamed proposals
Proportionate Width #54 and #55 combined; ready

for review and ballot

(The following proposals have been partially revised to respond to comments
of an editorial nature, but additional technical work will be necessary
before they can be re-balloted.)

I GDP Pel array revised text with this report;
additional technical work
needed before another round ofU balloting within X3H3

Escape Set direct colour response revised text with this report;
additional technical work
needed before another round of
balloting within X3H3

Escape Set indexed colour response revised text with this report;
additional technical work
needed before another round of
balloting within X3H3

I
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Table 2. Status of Registration Proposals-continued 3
Class of Item Name Status

(The following proposals are new with this report.) 3
Escape Select General Fill ready for review and X3H3

ballot

Escape Glyph Association ready for review and X3H3
ballot

Escape Segment List ready for review and X3H3

ballot

i
I
I
I
I
I
I
I
3
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I GRuirmc C OAAA(MfMi SET RECIST~"IOi4 IMCME
iTYPE 141 Dd CLUCTMS M" D'ICREGIS•JbMIT 006

i EGISTRATION DATE ESCAPE SEQUEICE Go set / jou GO ESC 2/8 4/2
I1-TE DISIUEGISTR•.IT

G1  ot /jou G1  ESC 2/9 4/2

1975/12/01 SEQUENCE MULTIEMT SET
D' ECHAPPM ~T JEIJ h1ULTIPLET

3 NI',A/,I.•./1li

3 ASCII Graphic character set

Jeu de caractbres graphiques ASCII

I

3 A set of 94 graphic characters which, Wbhn invoked in columns 2-7 of a 7 bit code table
or wn 8-bit code table would be positioned as shown on page 24. While alternate
meanings are stated no substitution of graphic is intentod.

Jeu de 94 caracthreo graphiques qui, lorsquils sont appelde dana lea colonnes 2 4 7
d'un tableau do code k 7 ou 8 6lements doivent Stre positionnds come indiqui en
page 24. Bien quo des significations do remplacement soient admises, des subs;itutions
de caractires graphiquos no sont pas privues.

3POI;SOR/ORCUMME DE PARRAINAGE

U American National Standards Institute 1430 Broadway NEW YORK, N.Y. 100 18 U.S.A.

Organisms National do Normalisation des Etats-Unia

i (M'R)/OR I IZS

3 American National Standard X3.4 - 1968

Norme internationale amuricaine X3.4 - 1968I
qI-'LL• Oi' 1T:.I]l.;LTic;;/!E;..,:;:-- D .A. ?L.IC.:IC.,

i Coded inform tion interchange

1change d'information codde

*41



I
A S C I I graphic set 3

Coded zepresentation when invoked in col~um 2-7 of code table

b, 01 0 11 11 1
. bi 0 11 0~ 01 0 1_

0o0-1oO, 1 0 0@ P I p I

0001 1 A Q a q 3
oo0110 2 2 B R b r

oo1i 3 # 3 C S c s

0 100 4 $ 4 D T d t
SI

01015 % 5 E U e u

o11o 6 & 6 F V fv

o111 7 7 G W g w

I0100 8 (8 H X h x

100109.)9 9 I Y i y

10oo10 *1: J Z j z

101111 + K [k(

1100121 , < L \ LI

1101 13- = M 2 m I
1110 141 > N A n

111 15 / ? 0 _y
42
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ASCII graphic set

I __________

POSITION W•EN NAME OR HEANIIE
INVOKED IN GRAPHIC (ADDITIOUAL WAFES IN PAREJITHESIS ARE ALTERMATE 1!EAUINCG
COLU14NS 2-7 DETEREUIUED BY SYTITAX OR UkGE AND ARE NOT SUBSTITUTIOI(

ALTERNATIVES).I
3 2/1 Exclamation mark

2/2 Q quotation mark(diaereaxs)

3 2/3 e Number sign

2/4 $ Dollar sign

I 2/5 Per cent

2/6 & Ampersand

2/7 Apostrophe (closing single quotation mark3 acute accent)

2/8 ( Left parenthesis

2/9 ) Right parenthesis

2/10 * Asterisk

2/11 + Plus

2/12 Comma (cedilla)

2/13 - Hyphen (minus)

I 2/14 . Full stop (period, decimal point)

2/15 / Solidus (slant)

3 3/0 0 Digit zero

3/1 1 Digit one

3/2 2 Digit two

3/3 3 Digit three

3/4 4 Digit four
3/5 5 Digit five

3/6 6 Digit six

3/7 7 Digit seven

3/8 8 Digit eight

3/9 9 Digi t nine
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ASCII graphic set

POSITION WHEN
INVOKED IN GRAPBIC NAME OR MEANINGCOLUMNS 2-7

I
3/10 Colon

3/11 1 Semi-colon i
3/12 < Less than sign
3/13 - Equal sign

3/14 > -Greater than sign
3/15 ? Question mark

4/0 S Comercial at
4/1 A Capital letter A 3
4/2 B Capital letter B
4/3 C Capital letter t 3
4/4 D Capital letter D
4/5 9 Capital letter E

4/6 F Capital letter F U
4/7 a Capital letter C

4/8 1 Capital letter H I
4/9 I Capital:letter I

4/10 J Capital letter Z
4/11 r Capital letter K
4/12 L Capital letter L 3
4/13 x Capital letter N
4/14 1 Capital letter N
4/15 0 Capital letter 0
5/0 P Capital letter P
5/1 q Capital letter Q
5/2 R Capital letter R3
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i ASCII graphic net

I _____ IEGENW

POSITION WON
INVOKED IN GRAPHIC NAME OR MEANnhC
COMM 2-7I

5/3 3 Capital letter S

1 5/4 T Capital letter T

5/5 U Capital letter U

3 5/6 V Capital letter V

5/7 V Capital letter W

1 5/8 X Capital letter X

5/9 T Capital letter T

3 5/10 Z Capital letter Z

5/11 ( Left square bracket

5/12 Reverse solidus (Reverse slant)

5/13 ] Right square bracket

5/14 Upward arrow head circumflex accent

i 5/15 - Underline

6/0 Grave accent (opening single quotation mark)

6/1 a Small letter a

6/2 b Small letter b

6/3 c Small letter c

6/4 d Small letter d

6/5 • Small letter e

6/6 f Small letter f

6/7 gSmall letter g

*e6/8 Small letter h

6/9 i Small letter i

3 6/10 j Small letter j

6/11 k Small letter k

I 6/12 1 Small letter 1

I
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ASCII graphic set

• I

POSITION WEN
INVOKED IN GRAPHIC NAUE OR MEANINM
COLUMNS 2-7

I
6/13 Small letter .

6/14 n Small letter a I
6/15 0 Small letter o

7/0 p Small letter p 3
7/1 q Small letter q

7/2 r Small letter r 3
7/3 a Small letter s

7/4 t Stull letter t

7/5 U Small letter u7/6 v Small letter v
7/7 V Small letter w

7/8 z Small letter x
7/9 y Small letter y I
7/10 2 Small letter z
7/11 1 Left curly bracket (left brace) 1
7/12 IVertical line
7/13 J Right curly bracket (right brace) 3
7/14 Tilde (overline, general accent)

I
I
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TYPE: 96-Character Graphic REGISTRATION NUMBER: 100

Character Set DATE OF REGISTRATION: Feb.1.1986

I GO: -

GI: ESC.Z/13 4/1

ESCAPE SEQUENCE: G2: ESC 2/14 4/1

G3: ESC 2/15 4/1

CO: -

3 Cl: -

NAME Right-Hand Part of Latin Alphabet Nr.1

I DESCRIPTION

A 96-character set intended for allocation to columns 10 to
15 of the 8-bit code called Latin Alphabet Nr.l in Internatio-
nal Standard ISO 8859/1.I

I
SPONSOR - !SO/TC97/SCZ/WG-7

- ECMA, EUROPEAN COMPUTER MANUFACTURERS ASSOCIATION

I ORIGIN - ISo 8859/1

- Standard ECMA-g4

FIELD OF UTILISATION

This set of graphic characters is intended for use in data
processing and text applications and may also be used for in-
formation interchange.

The set contains graphic characters used for general purpose
applications in typical office environments in the following
languages :
Danish. Dutch. English. Faeroese. Finnish. French. German.
Icelandic. Irish, Italian. Norwegian. Portuguese, Spanish and
Swedish.
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Pos. Name Not(

4/0 CAPITAL LETTER A WITH GRAVE ACCENT

4/1 CAPITAL LETTER A WITH ACUTE ACCENT

4/2 CAPITAL LETTER A WITH CIRCUMFLEX ACCENT

4/3. CAPITAL LETTER A WITH TILDE

4/4 CAPITAL LETTER A WITH DIAERESIS.

4/5 CAPITAL LETTER A WITH RING ABOVE

4/6 CAPITAL DIPHTHONG A WITH E

4/7 CAPITAL LETTER C WITH CEDILLA

4/8 CAPITAL LETTER E WITH GRAVE ACCENT

4/9 CAPITAL LETTER E WITH ACUTE ACCENT

4/10 -CAPITAL LETTER E WITH CIRCUMFLEX ACCENT

4/11 CAPITAL. LETTER E WITH DIAERESIS

4/12 CAPITAL LETTER I WITH GRAVE ACCENT

4/13 CAPITAL LETTER I WITH ACUTE ACCENT

4/14 CAPITAL' LETTER I WITH CIRCUMFLEX ACCENT

4/15 CAPITAL LETTER I WITH DIAERESIS

5/0 CAPITAL LETTER D WITH STROKE

5/1 CAPITAL LETTER N WITH TILDE

5/2 CAPITAL LETTER 0 WITH GRAVE ACCENT

5/3 CAPITAL LETTER 0 WITH ACUTE ACCENT

5/4 CAPITAL LETTER 0 WITH CIRCUMFLEX ACCENT

5/5 CAPITAL LETTER 0 WITH TILDE

5/6 CAPITAL LETTER 0 WITH DIAERESIS

5/7 MULTIPLICATION SIGN

5/8 CAPITAL LETTER 0 WITH OBLIQUE STROKE

5/9 CAPITAL LETTER U WITH GRAVE ACCENT

5/10 CAPITAL LETTER U WITH ACUTE ACCENT

5/11 CAPITAL LETTER U WITH CIRCUMFLEX ACCENT

5/12 CAPITAL LETTER U WITH DIAERESIS

/r? CrTrDt) Ili wr5u Aril"1
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Pos. Name Note

2/0 NO BREAK SPACE

2/1 INVERTED EXCLAMATION MARK

2/2 CENT SIGN I
2/3 POUND SIGN

2/4 CURRENCY SIGN I
2/5 YEN SIGN

2/6 BROKEN BAR I
2/7 PARAGRAPH SIGN

2/8 DIAERESIS

2/9 COPYRIGHT SIGN

2/10 -FEMININE ORDINAL INDICATOR I
2/11 LEFT ANGLE QUOTATION MARK

2/12 NOr SIGN

2/13 SOFT HYPHEN

2/14 REGISTERED TRADE MARK SIGN m

2/15 4ACRON

3/0 DEGREE SIGN. RING ABOVE

3/1 PLUS-MINUS SIGN

3/2 SUPERSCRIPT TWO . I
3/3 SUPERSCRIPT THREE

3/4 ACUTE ACCENT U
3/5 SMALL GREEK LETTER MU, MICRO SIGN

3/6 PILCROW SIGN

3/7 MIDDLE DOT

3/8 CEDILLA I

3/9 SUPERSCRIPT ONE

3/10 MASCULINE ORDINAL INDICATOR

3/11 RIGHT ANGLE QUOTATION MARK

3/12 VULGAR FRACTION ONE QUARTER

3/13 VULGAR FRACTION ONE RALF

3/14 VULGAR FRACTION THREE QUARTERS I
3/15 INVERTED QUESTION MARK
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Fos. Name Note

6/0 SMALL LETTER a WITH GRAVE ACCENT

6/1 SMALL LETTER a WITH ACUTE ACCENT

6/2 SMALL LETTER a WITH CIRCUMFLEX ACCENT

6/3 SMALL LETTER a WITH TILDE

6/4 SMALL LETTER a WITH DIAERESIS

6/5 SMALL LETTER a WITH RING ABOVE

6/6 SMALL DIPHTHONG a WITH a

6/7 SMALL LETTER c WITH CEDILLA

6/8 SMALL LETTER a WITH GRAVE ACCENT

6/9 SMALL LETTER 0 WITH ACUTE ACCENT

6/10 SMALL LETTER a WITH CIRCUMFLEX ACCENT

6/11 SMALL LETTER e WITH DIAERESIS

6/12 SMALL LETTER i WITH GRAVE ACCENT

6/13 SMALL LETTER i WITH ACUTE ACCENT

6/14 SMALL LETTER i WITH CIRCUMFLEX ACCENT

6/15 SMALL LETTER i WITH DIAERESIS

7/0 SMALL ICELANkDIC LETTER -TH

7/1 SMALL LETTER a WITH TILDE

7/2 SMALL LETTER o WITH GRAVE ACCENT

7/3 SMALL LETTER o WITH ACUTE ACCENT

7/4 SMALL LETTER o WITH CIRCUMFLEX ACCENT

7/5 SMALL LETTER o WITH TILDE

7/6 SMALL LETTER o WITH DIAERESIS

7/7 DIVISION SIGN

7/8 SMALL LETTER o WITH OBLIQUE STROKE

7/9 SMALL LETTER u WITH GRAVE ACCENT

7/10 SMALL LETTER u WITH ACUTE ACCENT

7/11 SMALL LETTER u WITH CIRCUMFLEX ACCENT

7/12 SMALL LETTER u WITH DIAERESIS

7/13 SMALL LETTER y WITH ACUTE ACCENT

7/14 SMALL ICELANDIc LETTER THORN

7/15 SMALL LETTER y WITH DIAERESIS
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NOTES 3
The definition of this character is given in the

standards indicated in the ORIGIN field of this
registration.
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ISO U859-1: 1967

7.1 Characters of the set and their coded representation

Table I - Character 9et - Coded represeuntation

oftIi
swuM.memo ComO. Name

ind. ~tinod
02/00 SPACE Im 6.31 05/00 GRAVE ACCENT
02/01 EXCL.AMATION MARK 09/01 SMALL. LETTER
02102 QUOTATION MARK 05/02 SMALLI LETTER b
02103 NUMBER SIGN 011103 SMALL LETTER 9
02JO6 DOLLAR SIGN 011/41 SMALL LETTER d
02/05 PERCENT SIGN 0S/OS SMALL LETTER.a
02)06 AMPERSANDO 06/06 SMALL LETTER 1
02107 APOSTROPHE 011107 SMALL LETTER 9
woo0 LEFT PARENTHESIS OS/OS SMALL LETTER h

0210S RIGHT PAR ENTHESIS 05100 SMALL LETTER 1
02i10 ASTERISK 061110 SMALL LETTER I
M2ill PLUS SIGN 06/Il SMALL LETTER I
02/12 COMMA 08/12 SMALL LETTER I
W213 HYMENS. MINUS SIGN 0513 SMALL LETTER m

02/14 FULL STOP 06/14 SMALL LETTER n
M2IS SOUIOUS 08/IS SMALL LETTER a
m/0 0oaT ZERO 07100 SMALL LETTER P

02/01 DIGIT ONE 07/01 SMALL LETTER q
02)02 DOIT TWO 07102 SMALL LEITI r
W020 DIGIT TH4REE 07/03 SMALL LETTER

04/0 DIGIT FOUR 07/04 SMALL LETTER
02/06 0am FIVE 07/OS SMALL LETTERI
02/O DIGIT sIX 07/06 SMALL LETTE v
02/07 DIGIT SEVEN 07107 SMALL LETTER w
02/0 amG EIGHT 07/06 SMALL LETTER
02/OS DIGIT NM 07/U SMALL LETTERY
02ill COLON 07/ 10 SMALL LETTER
w2ilI SEMICOLON 07/Il LEFT CURLY BRACKET
0212 LESS-THAN SIGN 07/12 VERTICAL LINE
02/13 EQ1UALS SIGN 07/13 RIGHT CURLY BRACKET
02/I GREATER-THAN SIGN 07/14 TILDE
03/IS QUESTION MARK MA/I NO-SNEAK SPACE lIsm 6.31
06/W0 COMMERCIAL AT 40/0? INVERTW EXCLAMATION MARE
06/01 CAPITAL LETTER A 40/02 CENT SIGN
06/02 CAPITAL LETTER 3 10/0 POUND SIGN
06102 CAPITAL LETTER C 10106l CURRECY SIGN

06/O CAPITAL LETTER 0 W0/s YEN SIGN
06/O CAPITAL LETTER I 40/m BROKEN SAR
06/1011 CAPITAL LETTER F l0o0 PARAGRAPH SIGN. SUCTION SIGN
06/07 CAPITAL LETTER G l0ong DlAIRES
06/06 CAPITAL LETTER H 10/06 COPYRIGHT SIGN
06/01 CAPITAL LETTER 1 10/10 FEMININE ORDIAL INDICATOR
0W/10 CAPITAL LETTER J 10/Il LEFT ANGLE QUOTATION MARK
06/111 CAPITAL LETTER K 104112 NOT SIGN
06/2 CAPITAL LETTER L. 10/I SOFT HYPMEN two 6.3)
06/IS CAPITAL LETTER M 141114 REGISTERED TRADE MARK SIGN
05/4 CAPITAL LETTER N 10/IS MACRON
06/11 CAPITAL LETTER 0 fil/m RIN ASOVE. DEGREE SIGN
011/00 CAPITAL LETTER P Il/91 PLUS-MOMJ SIGN
05/01 CAPITAL LETTER 0 I1102 SUPERSCRIP T WO
06/02 CAPITAL LETTER R film SUESCRIPT THREE
06/0 CAPITAL LEIME S Il/OS ACUTE ACCENT
06/0 CAPITAL LETTER r I1/OS MIRO SIGN
as/as CAPITAL LETTER U Il/011 PILCROW SIMN
06/OS CAPITAL LETTER V 11107 MIDDLE DOT
06/07 CAPITAL LETTER W film6 CEDILLA
06/1011 CAPITAL LETTER X I1/05 SUPERSCRIPT ONE
06/U CAPITAL LETTE Y 11/10 MASCULINE ORDINAL INDICATOR
06/10 CAPITAL LETTER Z Iti/If RIGHT ANGLE QUOTATION MARK
06/Il1 LEFT SQUIARE BRACKET 11112 VULGAR FRACTION ONE QUARTER
06/42 REVERSE SOUIOUS Il/IS VULGAR FRACTION ONE HALF
06/I3 RIGHT SQUARE SRACKET 11114 VULGAR FRACTION THREE QUARMES
05414 CIRCUMFLEX ACCENT 11/IS1 INVERITED QUESTION MtARK
as/is LOW Lima 12/00 CAPITAL LETTER A WITH GNAVE ACCENT
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ISO SIMI: 1W6 (E)

Tabl 1 - 1conckidedl 7.2 Code table

fume The cbde table I table 21 shows the characters listed at the post-
nut.t on in the code table corresponding to the specif ied bit corn-

12/01 CAPITAL LETTER A WITH ACUTE ACCENT binstion.
12/02 CAPITAL LEITTER A vATH CWIRCUMLEX ACCENT

12/03 CAPITAL LETTER A WITH TILDEI
12/04 CAPITAL LfrTTER1 A WITH OIA1111131S The sahded positions correspon to bit comibilaos that do12106 CAPITAL LITTER A WITH RIN BMO not represent g-rach caracters Thewtieeis oumsie the scope
12/0s CAPITAL DIPHTHONG A WITH I fIOM.i ssele nohrItraiUlSadms o
12107 CAPITAL LETTER C WIT% CEDILLA @1150q ISO i5 or ISpeife iohem. nentoa Sadrs o
12101 CAPITAL LETTER I WITH GRAVE ACCENTeaplIS66orSO4.
12/111 CAPITAL LETTER 1 WITH ACUTE ACETI
12110 CAPITAL LETTR I WITH CIRCUMFL8X ACCENT
12/111 CAPITAL LETTER E WITH O"IARPt
12/12 CAPITAL LIT7TER I IWITH GRAVE ACCENT
12/I3 CAPITAL LETTER I WITH ACUTE ACCENT 8 Designation of the character setI
12114 CAPITAL LETTER I WITH CIRCUMFLEX ACCENT
12/11 CAPITAL LETTER I WITH DIAERIESIS
IS/011 CAPITAL ICELANDIC LETTER ETH The graphic character. of this Oart of ISO OWi consu tot a
13101 CAPITAL LETTER N WITH TILDE
31202 CAPITAL LETTER 0 VWIH GROMJ ACCENT *I49l 1oe character set. Howevver. when this character Me is
131/3 CAPITAL LTTRW 0 WITH ACUTE ACCENT knWmie together with othe codin stanodardt; suich as
13/06 CAPITAL LETRM 0 WI114 CIRCWUMAJ ACCE14T ISO 202 or ISO 4173 the code table of Ote part of ISO W9
WasU CAPITAL LETTER 0 WITH TILDE shall be considered to consist of the folloin componients:
13/0S CAPITAL LETTERI 0 WITH OIAIMESIS
13/0? MULTIPLICATION SIGNI
13/U6 CAPITAL LITTER 0 WITH O#SIUO STROKE - The character SPACE represented by bit cotiinetion
12109 CAPITAL LETTER U WITH GRAVE ACCENT 0/0
13/10 CAPIAL LETTE UVWITHACUTE ACCENT
IS/1l CAPITAL LETTER U WITH CIRCUMFLEX ACCENT
13/ 12 CAPITAL LEfTTE U VWTH OLAERESIS - A 04-character GO grapic chtsactermsetrpresenited byI
13/13 CAPITAL LETTE Y WIACTH aS ACCENT bit comnbinain 02/01 to07/K4
IS/Id CAPITAL ICKANOIC LETTER THORNI
131IS SMALL0GERMAN LETTE SHARP%
14/00 SMALLU.177TTER a WITH GRAVE ACCENT -A 96-character 1graphic charactersetrepresented by

14/01 SMALL LETTER a VWTH ACUTE ACCENT bit combinations 10101) to 15/15.

14103 SMALL L.ETTER a WITH TILDE
Idiot SMALL LETTER a WITH OIAARESI When required by other codin standards, for essmple
14/OS SMAI LITTER a YATH RING AGOVEI ISO 2= or ISO 4M,3 the following -i of secope sequences
U41011 SMALL LEPTTERG. WITH CEMWbeUsed
14/0S SMALL LEP9TTER WT e shal CeEusedA
Id/OS SMALL LETTER e WITH GRAVIE ACCENT
141/U SMAL LET~TE e WITH ACUTE ACCENT
Wife SMALL Lfrr . VWTH CIRCUaPM ACCENT ESC (2101104/02

141 M LTE %WTH OAIAERESIS ESU/3 40
14/12 SMALL LEfTTE I WITH WRAVE ACCEN4T
14/11 SMA& I LETTER I INITH ACUTE ACCENT
14114 SMALL LETTER I YWIH CIRCUMPLEX ACCENT to designate the GO and Ithe GI sets. respetfvely. According to
Id/IS SMAL LETTER I WITH DIAERESIS IS0 2= the character SPACE does not require designation.
IS/O SMALL ICMAOIC LETTER 11W
1Wall SMAL LE11TER n WITH TILDE
IS/U2 SMALL LETTER a YWTH GRAVE ACCENT
tIS/U SMALL LETTER.a WITH ACUTE ACCENT
IS/OS SMALL LETTER a WITH CIRCUMFLEX ACCENT
11/Ut SMALL LETTRf o WITH TILDEI
IS/O SMALL LITTERM a WITH OIA&RESIS
two?7 OPVISION1 SIGN
15101U SMALL LETTER. WIVTH OBLIQUE STROKE
111/0 SMALL LITTE vi WITH GRAVE ACCENT
I1610 SMALL1. LETERAWTH ACUTE ACCENTU
IS/Ill SMALL LETTER u WVITH CIRCUMFrLEX ACCENT
111112 SMALL LITTER! u VWIH OIAEIRISi
I1613 SMALL LE11TTER v WITH ACUTE ACCENT
16114 SMALL ICUAND4IC LETTER THORN
915/ 16 SMALL LETTR v WITH OIAEIESIS
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ISO 8859-1:1987 (E)

Table 2 - Code table

11 0 11 1

00100304 0506ý070810910.11 12 1314 151

0010702 12A bQ

o- -l 10 3 C S - - o

01010104 $ 4 ITdt 0^~
010o1105 A 5 E U e u, A 6 § 3

0 1 1006 &6 F V f 0 0

01 1 107 7 7G Wgw

100109 91 Y i y* ©~ (~
1 010110 *:9j

n U..

71011 + K k
- - a , K k (( )~ E U e U

1100o o12 < L L II .1/ .... i
1101 3' - - M m }SH 112  i V i y'

11014 00 > /4 1

1115 /o f3 -~I i
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CHARACER SET
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Second

digit First digit

: :0 1 2 3 4 5 6 7 9 9 A 8 C D E F
NUL': DIE'----------------------

s p 5acQ E p u

SOH:'DCI*:
Ii A Qa qA 0± -

SXDC2 *6I:ll

xX*iiiii ..*!i!iii & 6 F r 4 K 5 q a z
2:1 .... ur_-._.-_

ETX DC3.- # C cSif J

3 E} CS C 5~~

EOT: DC4 . -

i:.::::X.*...:-:-:- ( - I S hY r > y
4 HT: 44,D d Ni§:!

5...... -...... P 5 E U e u O0
ACK: SYN-'

6::::: ::::V::Y:fl:::::

7 1s < L I a 6 1 o
8BS CAN.' %Hh~ 6 f»

,9) 1 Y I ay0r....
IF SUB TM -p

A.:::::: FS > N La u E

D CRGS

RUS

F ? 0 0 0.:eU00

6--ands for a nonbreaking space, the same width as a digit

The shaded character3 cannot normally be generated from the Macinto3h keyboard

or keypad.

Figure 1. Macintosh Character Set

Nonprinting or "control" characters ($00 through $SF, as well as $71) are identified in the table
by their traditional ASCII abbreviations; those that are shaded have no special meaning on the
Macintosh and cannot normally be generated from the Macintosh keyboard or keypad. Those that
can be generated are listed below along with the method of generating them:
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C -

1- b ~ A\J .. l)N I-i

0 CO
C C

UU

00 C

za

I..~~

u C~

U 00 0

C. - - - - -

0'ý 
ILI.J 

-

_ -- a
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I
4.2.9 GENERAL NOTE ENTITY (TYPE 212)

4.2.9 General Note Entity (Type 212). A General Note Entity consists of one or more text
strings. Each text string contains text, a starting point, a text size, and an angle of rotaLion of the
text. Examples of general notes are shown in Fignre 64. The FC value indicates the font number
and is an integer. Positive values are pre-defined fonts. Negative values point to user defined fonts
or modifications to a pre-defined font.

The following fonts are defined:

Font Description
0 Symbol Font (no longer recommended)
I Standard Block
2 Leitoy
3 Futura

0 Comp 80
12 News Gothic
13 lightline Gothic
14 Simplex Roman
17 Century Schoolbook
18 lleivetica
19 OCR0-. [IS01073] (see Appendix J)
1001 Symbol Font 1
1002 Symbol Font 2
1003 Drafting Font (see Appendix J)

Font 0 is an old symlbol font and should no longer be used. Figure It in Appendix I is a mapping
symbol delinition for Font 0.

Font I does not have a defined display. Use of Font I implies the receiving system may use any font
which displays the appropriate ASCII format characters. The intent of this font is for usage when
the actual display of the characters is not critical for the application.

Fout 19 is shown in Figure 65 and is defined in Appendix J (see Section J.5).

Fonts in thie 1000 series display symbols mapped onto ASCII characters as shown in Figures 66, 67
anmd 68. They do not specify a character display font. Font 1003 is defined in Appendix J (see
Section J.5).

Table 6 provides names for the graphical characters generated for each valid code.

If the FC nurnner is not sufficient to describe tile font, a text font definition entity may be used
to defiie the foit. If a text font definition is being used, the negative of the pointer value for the
directory entry of the text font definition entity is placed in the FC parameter. The use of the values
wIr, liT, SL, A, and text start point are shown in Figure 69.

Within definition space, the parameters for the text block are applied in the following order (See
Figure 70).

1. Define the box height (liT) and box width (WT).
The rotate internal text flag indicates whether te text box is filled with horizontal text or
vertical text. hrie box width is measured from tile start of the left-most (first) text charac-
ter/symbol in the positive XT direction along the text base line, and extends to the end of the
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4.2.9 GENERAL NOTE ENTITY (TYPE 2,2)

right-most (last) character/symbol, extending N characters/symbols and N-I intercimaracter
spaces. rhe box heiglht is mieasmared in the iositive YT direction and is (ihe height of capital
letters. It is equivalent to the symbol "hI .semd in Appendix C of [ANSi82]. Special symbols,
such as those appearing im Appendix C or [ANSI82j, which exceed "hi" in height are centered
vertically. Descenders antl portions of syimbols exceeding "I" extend outside Lite lower and/or I
upper borders of the box. ihe box Ibeight amd widthm are measmured before the rotatiuo amagle (A)
is applied. The text start point is defined as time lower left corner of Lite first character/symnbol
box.

Wheu, a receiving system cannot fit a text string inside its delined text box, it shall give
precedence to maintaining the full original character height, as defimed by tie text box height.

2. '[he slant angle is then applied to each individual character. For horizontal text, it is measmured

from the X'T axis in a counterclockwise direction. For vertical text, tie slant angle is measured
from tite YT axis.

3. 'lise rotation angle is then applied to Lite text block. This rotation is applied in a comuter-
clockwise direction about tie text start point. The plane of rotation is tie XT, YTI plane at
the depth ZSzm (where ZSm. is tie value given for tie text start point).

4. The mirror operation is performed next. 'he value I indicates time mirror axis is tie (rotated)
line perpendicular to the text base line and throsmgh tLie text start point. 'rie valme 2 indicates
Lite miirror axis is the (rotated) text base line.

Finally, the '1iansformnation Matrix entity is used to specify tie relative position of dcfitition space
within model space.

The number of characters (NCn) must always be equal to tie character count in its corresponding
text string (TEXvru).

II
I
I
I

72 !

• , , i ! I I II



I
4.2.9 GENERAL NOTE ENTITY (TYPE 212)

I
I

I
A SINGLE LINE OF TEXTI

I
A GENERAL NOTE
WITH TWO LINES

TX3T CIOIOFIIM

53

I S3393G g6 S, 0 3•0 O ••3

I
i Figure. 6.1. IKxailuples of I.hle Ceneral Note I-'ultity
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4.2.9 GENERAL NOTE ENTITY (TYPE 212)

I
I
I

The definition of this font can be round 3
in Appendix J (se Section J.5). I

I
I
I
I

I
I

Figure 65. General Note FonL 19
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I 4.2.9 GENERAL NOTE ENTITY (TYPE 212)

II

I
I

0L 0 0 P P p

I 1 1 1 A A Q Q a q

2 2 B B i R b L r 0

3 3 c C s S 5 7 G
$ $ 4 4 D D T T d n t rD

% % 5 5 E u U 00 u C
a & e 6 F F v V - //

I 7 7 G G w W , cx
( 8 HH X h x

S±: ± z ±11± ±
+ K K C ( k ,- { {
. , < < L L 1 1 II- - a = N, M j • } }

Su> N "n 0 "
? / / -0 - -_ 0

Figure 66. General Note boi,, 1001
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4.2.9 GENERAL NOTE ENTITY (TYPE 212) 3
I
I
I
I

BL 0 0 P P P

1 1 A A q Q a X q 1

2 2 B B R R b 4- r -

3 3 3 c C s S .

$ " 4 4 D D T T d > t

6 s 5 Z E u U A .

a & 6 6 F F v V : / v -!

7 7 0 G v W g x w 1
( ( 8 8 H x X h = W

) ) o,9 I Y y IAI

: z Z i f z a

+ ; K C k { 6
, ,< L L 1 , V l I t I

I
-.... m a a ir N M l An

>N n 0I
Figitre 67. Generai Note Font. 1002
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4.2.9 GENERAL NOTE ENTITY (TYPE 212)

i
I

The definition of this font can be found
in Appendix J (see Section J.5).

I

S~Figure 68. General Note Pont 1003
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4.2.9 GENERAL NOTE ENTITY (TYPE 212) 3

Table 6. Character Naines for the Symoll and Drafting Fonts

Fontt I
Name Symfi)l 1 1001 1002 1003

Space 32 32 32 see
Exclamatio•i mark i 33 33 33 App. J
Quotation marks w 34 34 34 for this
Pound sign # 35 35 Font
Plus/minus 35
Dollar sign $ 36 36
Degree symbol 0 36
Percent sign % 37 37 37
Ampersand & 38 :38 38
Apostrophe 39 39 39
Left parenthesis ( 40 40 40 I
Rigiht parethtesis ) 41 41 41
Asterisk * 42 42 42
Plus sign + 43 43 43
Comma 44 44 44
Minus sigit/hyplen - 45 45 45
Pleriod 46 46 46 1
Slash / 47 47 47
Numeric 0 0 48 48 48
Numneric 1 1 49 49 49
Numeric 2 2 50 50 50 I
Numiieric 3 3 51 51 51
Numeric 4 4 52 52 52
Numeric 5 5 53 53 53 I
Numeric 6 6 54 54 54
Numeric 7 7 55 55 55
Numeric 8 8 56 56 '56
Numeric 9 9 57 57 57
Colon : 58 58 58
Senmi-colon ; 59 59 59
Iess than < 60 60 60
Equmal sigio - 61 61 61
Greater thalu 62 62 62 i

Questioui mark ? 63 63 63
Conmmercial at 0 64 64 64
ti))per cti.! letter A A 65 65 65
Upper case letter 11 11 66 66 66
Upper case letter C' C 67 67 67
Uppe'r case letter 1) I) 68 68 68
Upper cam-L letter I'," r 69 69 69
Upper case letter ! 1 F 70 70 70
Upper cas• letter C. C 71 71 71
Upler ca.e letter II If 72 72 72 5

I:utries for each Font are decimal ASCII equivalent
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4.2.9 GENERAL NOTE ENTITY (TYPE 212)

Table 6. Character Names for the Symlol and Drafting Fonts (continued)

Fontt
Name Symbol 1 1001 1002 1003

Upper case letter 1 1 73 73 73 see
tipper case letter I J 74 74 74 App. J
Upper case letter K K 75 75 75 for this
Upper case letter L L 76 76 76 Font
Upper case letter M M 77 77 77
Upper case letter N N 78 78 78
Upper case letter 0 0 79 79 79
Upper caue letter P P 80 80 80
Upper case letter Q Q 81 81 81
Upper case letter It ft 82 82 82
Upper case letter S S 83 83 83
Upper case letter T T 84 84 84
Upper case letter U U 85 85 85
Upper case letter V V 86 86 86
Upper case letter W W 87 87 87
Upper.case letter X X 88 88 88
Upper case letter Y Y 89 89 89
Upper case letter Z Z 90 90 90
Left bracket 91 91 91
Backward slash 92 92 92
Right bracket ] 93 93 -93
Caret - 94 94 94
Underscore 95 95 95
Reverse quote t 96 96 96
Lower case letter a a 97

Angularity z 97
Marker/symbol x 97
Lower case letter b b 98
Marker/symbol 98
Division symbol - 98
Lower case letter c c 99
Flatness 5 99
Less than or equal < 99
Lower case letter d d 100

Profile of a surface 9z 100
Greater than or equal > 100
Lower case letter e e 101

Circularity 0 101
Marker/symbol 1 101
Lower case letter r f 102
Parallelism // 102
Radical - - 102

tEntries ror each Font are decimal ASCII equivalent
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4.2.9 GENERAL NOTE ENTITY (TYPE 212) i

Table 6. Character Names for the Symbol anti Drafting Fonts (continued)

Fondt
Name Symbol 1 1001 1002 1003

L.owcr case letter g 9 103 see
Cylindricity /AZ) 103 App. J
Cross product x 103 for this
Lower case letter It It 104 Fois t
Runout /104
Congruence 104
Lower case letter i i 105 1
Symmetry 105
Not equal 105
Lower case letter j 106
Position 106
Integral f 106
Lower case letter k k 107
Profile of a line r'% 107
Implication D 107
Lower case letter 1 1 108
Perpendicularity 1. 108
Union V 108
Lower case letter in m 109
Maximumn material condition 9 109 1
Intersection A 109
Lower case letter n n 110
Dianeter 0 110 I
Approximately equal Z 110
Lower case letter o o 111
All around applicability 0 111 I
Greek letter sigma (Sum) 111
Lower case letter p p 112
Projected tolerance zone (0) 112 3
Up arrow t 112
Lower case letter q q 113
Centerline ( 113
Down arrow 1 113
Lower case letter r r 114
Concentricity 0 114
Right arrow 114 1
Lower case letter s s 115
Regardless of feature side G•) 115
Left arrow 1- 15
Lower case letter t t 116
Marker/symbol 0 116
Greek letter phi _ _ 1_1_ 116 1,w

lEntries for Each Font are decirnal ASCII equivalent
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4.2.9 GENERAL NOTE ENTITY (TYPE 212)

"Table 6. Character Names for the Symhol and Drafting Fonts (continued)

Foutt
Name Symbol 1 100! 1002 1003

Lower case letter u 11 117 see
Marker/symbol (D 117 App. J
Greek letter theta 0 117 for this
Lower case letter v v 118 Font
MNarker/symbol A 118
Greek letter gamma 7 118
Lower case letter w w 119
Marker/symbol 119
Greek letter psi 119
Lower case letter x x 120

Marker/symbol • 120
Greek letter omega W 120
Lower case letter y y 121
Marker/symbol 7 121
Greek letter lambda A 121
Lower case letter z z 122
Marker/symhol Y 122
Greek letter alpha a 122
Left brace { 123 123
Greek letter delta 6 123
Vertical bar ( 124 124
Greek letter mu p 124
Right brace ) 125 125
Greek letter pi r 125
Tilde " 126 126
Uverscore 126

tEntries for each Font are decimal ASCII equivalent
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APPENDIX 1.5 ADDITIONAL GENERAL NOTE FONTS

J.5 Additional General Note Fonts &

Two additional fornts-Font 19 (OCR-B) and Font 1003 (Drafting Font)-are defined for use by the
General Note Entity (Type 212). See Section 4.2.9 for more detail.

Font 19 (OCR-B) [IS01073] is defined in Figure J1.

Font 1003 (Drafting Font) is defined in Figure J2 and Table J2.

BL 0 0 0 a P P p p

_, 1 1 A A aQ a q q 3
"2 2 B B R R b b r r

# # 3 3 C C s S c c s s

$ $ 4 4 D D T T d d t t

% % 6 5 E E ui U 0 e U U3

at & 6 F F v V f f w v

T 7 o G v W 9 , . w 3
S ( s 8 H I X h h x

) ) 9 1 Y Y Y I Y ,

S * 3" J J z Z j j z z

+ + ; K K C [ k k { { I
< < L L I\ I I I

a - .a = N M . m ) M I
> >. N -n n "

/ / 0 0 -. o o I

FiKure J 1. General Note Font 19 (OCR-B) I
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APPENDIX J.5 ADDITIONAL GENERAL NOTE FONTS

BL 0 0 e p p - p

1 1 A A q Q Z q

2 2 B B R R b IL r 0
9 # 3 3 c C s S c• Q 1 a
$ S 4 4 D D T T d 4= t /_
% % s 5 E E U 0 u -0

d & 6 F F V //

7 7 G G v W g v

( ( a 8 a H x X h / = T

) ) 9 9 I Y Y y -

z * : i Z Z j I z

+ x K C I k ' { {

S< < L L 1 © I

- - -= M j ] , ) }

> > * N - n 0 "

/ / 0 0 J 0 o j

Figure 12. General Note Four 1003 (Draftiitg Forit)
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APPENDIX J.5 ADDITIONAL GENERAL NOTE FONTS I

Table J2. Character Names for thie Drafting Font i

Fontt
Name Symbol 1003

Space 32 I
Exclamation mark 33
Quotation marks 34
Pound sign # 35

Dollar sign $ 36
Percent sign % 37
Ampersand & 38
Apostrophe 39
Left parenthesis ( 40

ftight parenthesis ) 41
Asterisk * 42
Plus sign + 43
Comma 44
Minus sign/hyphen 45
Period 46
Slash / 47
Numeric 0 0 48

Numeric 1 1 49
Numeric 2 2 50

Numeric 3 3" 51
Numeric 4 4 52
Nunmcric 5 5 53
Numeric 6 6 54

Numeric 7 7 55
Numeric 8 8 56
Numeric 9 9 57

Colon 58
Semi-colon 59
Less than < 60

Equal sign - 61
Greater than > 62
Question mark ? 63

Commercial at a 64

Upper case letter A A 65
Upper case letter B It 66
Upper case letter C C 67
Upper case letter D D 68

Upper case letter E E 69
Upper case letter F F 70
Upper case letter G G 71
Upper case letter 11 It 72
Upper case letter 1 1 73
Upper case letter J I 74Upper case letter J J 74

JEntries are decimal ASCII equivalent
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3 APPENDIX J.5 ADDITIONAL GENERAL NOTE FONTS

t Table J2. Character Names for the Drafting Font (continued)

Fantt
Name Symbol 1003

Upper case letter K K 75
Upper cane letter L L 76
Upper case letter M M 77
Upper case letter N N 78
Upper case letter 0 0 79
Upper case letter P I' 80
Upper cae letter Q Q 81
Upper case letter It It 82
Upper case letter S S 83
Upper case letter T T 84
Upper case letter U U 85
Upper case letter V V 86
Upper case letter W W 87
Upper case letter X W 88
Upper case letter X X 88Upper case letter Y Y 89

Upper case letter Z Z 90
Left bracket ( 91
Backward slash 92
iRight bracket 93
Arc length 94
Underscore 95
Plus/minus * 96
Angularity 97
Perpendicularity -7 98
Flatness 99
Profile of a surface n 100
Circularity 0 101
Parallelism // 102
Cylindricity /0" 103
Runout / 104
Symmetry - 105

Position 106
Profile of a line 107
Least material condition (L 108

Maximum material condition o 109
Diameter 0 110
Square 0 III

Projected tolerance zone 112
Centerline 113
Concentricity 0 114

ltegardles of feature side _ _ 1 115

t Entries are decimal ASCII equivalent
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APPENDIX J.5 ADDITIONAL GENEItAL NOTE FONTS

Table J2. Character Names for the Drafting Font (continued)

Fontt
Name Symbol 1003

Total runout Z? 116,
Straightness - 117
Counterbore L• 118
Countersink V 119
Depth T 120
Conical taper -b 121
Slope tý. 122
Left brace { 123
Vertical bar I 124
Right brace ) 125
Degree symbol o 126

tEntries are decimal ASCII equivalent I

I
I
I
I
I
I
I
U
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I ACCENTED LATIN CHARACTERS
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I

A.3.2 accented Latin characters (IDo's - 61696+)
I Theme character identifiers are reserved for accented latin ietors.

Note: For ease of reading. only the low order 8 binary bits of the character identifier number
is notated. Therefore, please add the following to each number shown:
OctaL: 361000; Decimal: 61696; ilex: 7100.

3 IINKNTWW.ILR WtA| CIHARACTVitD)KSRI rION
OctaL Dee ll=

41g 33 21 A GroveAI42a 34 22 A Acute A

43, 35 23 A Circumflex A

44g 36 24 A TirdeA
468 37 25 A MacronA

469 38 26 A GreveA
47g 39 27 A Diaeresi A - umlaut A
50@ 40 28 I ing A = angtrom A

<AMS, AA>
510 41 29 OgonekA
526 42 2A AcuteaC

53S 43 211 Circumflex CU 548 44 2C Ifigh dotC
55s 45 2D CedillaC
56@ 46 23 C HachekC=caronC
57, 47 2' I lachek D =caron l)

60, 48 30 Grave3

G61 49 31 Acuteo
62@ 50 32 Circumflex 9
63s 51 33 MacrunE
641 52 34 HlighdotF
68, 53 35 Diae is = umlaut I

6%654 36 Ogonek 9
67, 55 37 liachek E =caroniF
"70, 56 38 C AcuteG
71, 67 39 Circumflex a
72, 58 3A I, lreveG
73g 59 311 llighdotG
749 60 3C Cedilla G

"70, 61 31) ]l Circumflex ii
76. 62 3E 1 GravelS77, 63 3 1 Acute I

I 91
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)KnlmIrFR SIlAPS CIIARACTKRUD OcMrON 3
Ocl Dec lehz

100s 64 40 1 Circumflex I
10 1s 65 41 -Tilds 3
102a 66 42 1 Macroin

103a 6"7 43 1 Ilighdat.1

1048 68 44 Diaeresm =umlautl 3
106s 69 45 OgonekI

106o 70 46 J Circumn-e J
107g 71 47 1 Cedilla K

1106 72 48 L Acute L

Ills 73 49 1 CedillsL

112. 74 4A L Ilachek L cran L
113, 75 411 14 Acute N

1149 76 4C IR TideN 3
115. 77 40 N. Cedilla N

116g 78 41 14 lachek N carm N

1its 79 4r ) GroveO I
120s 0 60 AcuteO

1219 SI 51 0 Circumilex 0

122Ia 82 52 0 inl0.O

123S 83 53 0 Macraon
124S 84 54 6 DiOeresi = umlautO

126g 85 5 6 Double acuut 0

126s8 g 56 AcuteaIt
127g 87 57 R. Cedilla R

130s 88 I Iachek It = caron R

131a 80 59 AcuteS

1322 90 5A S circunlex SB

133. 91 511 Cedilla S
134s 92 5C llchekS = ca on iS
1359 93 5D T Cedilla T
13 6 s 94 513 ' 1 |lachekT=coronT
13 7a 95 G U GroveU

140,, 96 60 U Acute U

141@ 97 61 0 Circumflex U

142@ 98 62 0 TildeU i
143l 99 63 0 Macron U

144, 100 64 Ilreve U

145, 101 65 10 Diaeesis U = umlaut U

923 ,, I
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Asstocialion for Font Infonnalion Interchange

For AFII Use Only

00 GyphiD (Decimal) INgew jOld Rev. Den. ()ate Sigt. tare000 1000 1253 H 5I XJ 7/15/88

Action Taken: New glyph assignmenL Definition.'French Franc= Alternate ren thn of

I 'Francs' (35781243a)".

l
l
I Application for Assignment of a GlyphID

Please answer the following questions as best as possible. The more information provided the
more likely that a correct registration of the glyph(s) can be made. Place hand drawn and
printed samples of the glyph on the last two pages of this registration.
1. Registrant

Name: Ronald J. Pellar (representative to ISO JTCl/SC2/WG2)
Organization: Xerox Corporation ESAE 322
Address: 701 S. Aviation Blvd.

City: El Segundo
State, District, or Province and Postal Code: California 90245
Country:: USA
Telephone, Telex, andlor FAX *: (213) 333-7364

2. Glyplh name in native language. Franc

I

I 3. Glyph name transliterated or transcribed into the lalin alphabet. Franc

I
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Associiziots for Foil hifuronnaiua Italerch-elgC I
U

4. What scriplt, alphabeir syllibary, if any, is Ihe glypia used with? Latin Alphabet

I
5. What language, if any, is the glyph used with? French 3

' I
6. What category do the users of this glyph belong? (Please circle or underline choice(s))

Mathematics Unguistic Technical Other Monetary 3
7. This glyph is similar in shape to what other glyplh already in the registryI

(GlyphlD, ifpossible) The Latin Letter F (.000 (000 (0001070 1-

8. This glyph is similar in meaning to whal other glypl already in the registry?

(GlyphiD, if possible) Francs (0001000123911631

9. Are there unique metrics associated with this glyph? (YES or NO) Yes/No I

10. Metrics: (Please denote measuring scheme and units) Font dependant

a. Side bearings N/A
b. Width Maybe on a .igure width

c. Height Numeral Height 1
d. Design size N/A

11. Does this glyph vary in any of the following ways, if so how? Yes 1
a. Weight Font dependant

1). Italic version Font devendant
c. Slanting Font devendant

d. Scalability Scalable like rest of numerals 3
12. Is this glyph design dependant or design transparent,. i.e., does the shalpe change willi ,,,

designf Design Dependant I

961
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A~sociatio for Fount Ifortnalion Inlcrch1JuJn

13. Are there size linistatiots on this glyph? (YES or NO) No

a. If so what are they

14. Does this glyph exist in electronic fomial, either bit map or contour? (YES or NO) Yes

If so where, what format, and may it be submitted with release for use by AFIR

I Unknown

i 15. Additional comment(s), or information relating to this glyph:

This qlyph has been designated as the official monetary symbol

for the French Franc. It is used on the new One Franc coin.

I
I
I
I
I
I
I
I
I
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Associaltion for Foist hiforniatiol, niterciunige

---- ---- ----- ---- --- ---- ---

Handdraw samle argeprined smpl

Hyiand drawnte sample sharge pri lphinc ntedt srtyiamlUe

98I



Associdi~on for Font Infornition Ikiterchange

---HFH y-----------......

Hand drawn sample between H's. Hand drawn sample between y~s.

Try to show relative height, Try to show relative height,
width, and placement of giyph. width, and placement of glyph.

Add notes or comments, Add notes or comments,
if necessary. if necessary.

I
I
I

I

I Handdrawn sample of how glyph might he used
ill a yl)i(:.Jl -ofnlext.

I •99
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Asiociation for Font Nmformation Itilerchange I
For AFII Use Only

GlyphiD (Decitnal) New Old Rev. Den. DateSinie3

000 000 035 1 099 X 7/15/88

Action Taken: New glyph assignment. Definition-"Hausa small letter K (Sma-le r velar

unvoiced ejective)". Parenthetical definition extracted from ISO 6438.

I
I

Application for Assignment of a GlyphiD 3
Please answer the following questions as best as possible. The more information provided the
more likely that a correct registration of the glyph(s) can be made. Place hand drawn and
printed samples of the glyph on the last two pages of this registration.

1. Registrant

Name: Ronald J. Pellar

Organization: Xerox Corporation

Address: 701 S. Aviation Blvd.

City: El Sequndo 3
State, District, or Province and Postal Code: California 90245

Country: USA

Telephone, Te!ex, and/or FAX *: (213) 333-7364

2. Glyph name in native language. Unknown

I

3. Glyph name translileraled or transcribed into [he latin alphabet. Unknown I

0 I



I

I AssoculaoM ior toni Iniorlaiof, h1ierclihaige

I

i 4. What script, alplhabet- syllibary, if any, is the glyph used withl Latin Alphabet

I
S. What language, if any, is the glyph used withf-Hausa

I
6. What category do the users of this glyph belong? (Please circle or underline choice(s))3 Mathematics Unguistic Technical Other

7. This glyph is similar in shape to what other glyph already in the registry?

(ClyphlD, if possible) The Latin Letter k (000 100010001107)

8. This glyph is similar in meaning to what other glyph already in the registry?
(ClyphlD, if possible) The Latin Letter k (0001ooo00l0ooo71

9. Are there unique metrics associated with this glyph? (YES or NO) No

10. Metrics: (Please denote measuring scheme and units) Pont dependant

a. Side bearings Same as Latin letter k.

b. Width Same as Latin letter k.

c. Height Same as Latin letter k.

d. Design size Same as Latin letter k.

I 11. Does this giyph vary in any of the following ways, ii so how? Yes
a. Weight Pont devendant. Same as Latin letter k.3b. Italic version Font dependant. Same as Latin letter k.

c. Slanting Pont dependant. Same as Latin letter k.
l d. Scalability Scalable like rest of alphabet.

12. Is this glyp)h design dependant or design transparent, i.e., does the shape change wilh h,
Sdesign? Design Dependant

I 101
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Association for Font hifornialioni Interchange

13. Are [here size limitations on this glyphl (YES or NO) No

a. If so what are they

14. Does this glyphi exist in electronic format, either bit map or contour? (YES or NO) Yes

If so where, what format, and may it be submitted with release for use by AFIIR

This Slyph can be obtained in Ikarus format and the letter it

represents is in the public domain.

15. Additional comment(s), or infomlation relating to this glyph: 3
I

, I
I
I
I
I
I
I
I
I
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Associalion lor Fout hiformalioti Interchanige

- ------------ I--------- ---------------

Afia nNgraam iti rbbyspknadudrI

Hand drawn sample "Large printed sample

I
I I lEA USA (Lati. script)

Hausa is the second mocst widely spoken language in
Af'rica. I. Nigeria alone it is probably spoken and under.

stood by ten mtiU•a people..
It is written in Latin script, using the following special

letters: d L
SrPCimEN This is per ofia Hausa folk-tale:

Wennan wani mutuw ke nan, niuamer tsa ace. Sai
ta kem. hanya, tine taly. Tana tafe tarn figar ponyei itace, tamacL

I
I

Typical printed sample showing the Glyplh in context, or typical use

I 103
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Association for Font Information Interchange 3

I
I
I

-------- HI -- - y y .------------- I
iI

Hand drawn sample between H's. Hand drawn sample between y's.
Try to show relative height, Try to show relative height, I

width, and placement of glyph. width and placement of glyph.
Add notes or comments, Acd notes or comments,

if necessary. if necessary.

I
I t
I

I
WSW; ---------- a• f-------------------------

I
S~I

Handdrawn sample of how glyph might be used
in a typical context.
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EXAMPLES OF TYPOGRAPHIC

I QUALITY FONTS FROM ITC
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I
I
I
I
I
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HP LASER JET FONTS
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0LaserJet 500 PLUS- Job offsetting can be used Audible Noise
between jobs to allow for easy job separation.Prnig<5 BAStdb<45BA
Printable Char-actersPer-LinePinig 3d(AStdy 45d(3 (Fixed Pitch) Nolae hilegaeauad am. meter fro"suml a mg c corvg Ia 180/013 777

Pttd11 ftld. Lagtstl 55P
10a SK10 6Le1al as11 6/ Physical (LaserJet and LaserJet PLUS)
12 961127 916163 931135 410/116 Width 47.5 cm. (15.5 inche:
161.66 1321176 132=12 1291IN 1111167 Depth (body only) 41.5 cn. (161 incie!

Printable Lines-Per-Page Depth (with trays) 72.3 cm.L (28.2 inche
Height 29.3cmn. (I1I.4 inche,

Lkie./ Polsl/ado Weight 32 kg. (71 pound.
111nch Sid. Legal A4 W3

S1/46 60/48 6646 SI/M Phaysical (LaserJet 500 PLUS)

a " lom W 7MWidth 47.5 cm. (18.5 incite
Printable Surface Depth (body only) 495 cm. (19.5 inche

Depth (with trays) 57.5 cm. (.34.4 incite!
SKd Legal A4 85 Height 46.0 cm. (18.1 inche-

Widft h: nde 110 61.0 7.6 61.7 W~ t 43 kg. (94 pound.

MM 203 203 196 1703MM 269 345 2617 247 Product un ar

SoftFos3 Voltage/Frequenciem
I I15V+/- 10% 60Hz Ask your 11P Dealer or Sales Representative for lthe

a Optional- r latt information on soft fonts. Disc-based sort ront5
can be used with the LaserJet PLUS and LaserJet 500

240V+/-10% 50Hz PLUS printers only.

* Power Consumption at 115 VAC: Font Cartridges (Currently Available)
850 Watts Printing Maximum (2900 BYTU/Hr) MW2A Cktwlr I
170 Watts Standby (580 B3TU/Hr) M0111 Tm F~x wi

Environmental &G 1-91P.)

Temertue Prntr &Catrdg) OG =Canrter PujNw

922 le M athi Patstan Lnscp

SOpratige 10 to 325 degrees 1' 22666 PurifsanttaN a s 1 aed3OO toO elle Prradgtt WLti
(50 to 91degrees 22NN6V lf Forum o Landso Wapescp

Alttud 91286 Oar C siads 304.9/OCR-a p

lOpratig 0 to 3.50 metrees MMPesakt

(o-pea2n to 95.0 metrees F) MG a

LMerley PCkte Fautif FotCtgIat o 9427)

Operating 20 to 2.50% meres

Non-operating 10 to 1500% meres ~illl

Font cartridges and dIscs arteavellable throligh vasir HP Desten otIerff-ako' ietMikltLItinCNINbe
Io-lenig1 oR%11 88 (nC~~faCl 0-3-13. I
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I
The following table indicates ilia character sets available on each of the
three fonts. The character sets on the same line (such as 0, 10, and 20)
have the same characters for each decimal code. These sets are illustrated
on the next page.

I _________C~haracter Se

'751 OA/17550A/ 375801/3758511

1/757OA/3/7580A,B/ 758OI/759XA ISO
37585AB/7586l/759XA Character Set Registratior

Fixed-Space Variable-Space Fixed-Space Number
Vector Font Arc Font Are Font

0 10 2D ANSI ASCII 006
1 11 21 lIP 9825 HPL Character Set -
2 12 22 French/German -
3 13 23 Scandinavian -
4 14 24 Spanish/Latin American -
5 15 25 Special Symbols -
6 16 26 JIS ASCII 014
7 17 27 Roman Extensions -
8 18 28 Katakana 013
9 19 29 ISO IRV (International 002

Reference Version)
30 40 50 ISO Swedish 010
31 41 51 ISO Swedish for Names 011
32 42 52 ISO Norwegian Version 1 060
33 43 53 ISO German 021
34 44 54 ISO French 025
35 45 55 ISO British 004
36 46 56 ISO Italian 015
37 47 57 ISO Spanish 017
38 48 58 ISO Portuguese 016
39 49 59 ISO Norwegian Version 2 061
60 70 80 ISO French 069

99 - - Drafting -
100 Kanji
101 Kanji
-1 Downloadable k'usr-defined)

'Chaacte m 60. 70.99. IM1101,. and-I no implemented o 7510A nd 75M0A.
'Verablapece am• font and e•.--..Uw sea 60 rend -1 not impla~nente on the 7570A.

'Al 75pA-'7; MA lotum and 75MB/7585B plouen with smiei al p.. number 2309 2331. 2334. and XM contain only character 9r
0-5 und 10-15. 759Xn plotters with serial p are' iumber 2402 and higher contain a charaec msea (exe.it 39. 60, 100. and 101) in
thnw fonts.

I
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Fonts

TIMES ROMAN HELVETICA

ADCDErPGIIUKLMNOPQRSTVWXYZ ABCOEFGHUKLMNOPORSTUVWXYZIabcdefghijklmnopqrsauvwxyz&i-.EU30um=A3qgAAffrif~lM abcdelghllkkmnopqrstuvwxyz&.ACE~gamm8iAAiiffifltN

01234S6789'/4Yh1/- .,;:!?OOOA)Nuolj-. tt§Il 011234567891/ V4A-. JO{A'~l.th

ILUCODA LUCIDA SANS
ABCDEFGIiIJKLMNOPQRSTUVWXYZ ABCDEFCHIJKLMNOPQRSTUVWXYZ

abcdefghiljklmnopqrstuvwxyz&AEcEoa. i&CCA8IffnfMMi abcdefghljklrmnopqrstuvwxyz&AECE06a4efCA~fffiflffiff
01234S6789'/.V.M/-..j?Oi]OflAJ-j---t$SP 0 1 234S6789'/.'/Jd-..1?0 I] OA/J-41-. **

CENTURY SCHOOLBOOK

ABCDEFGHIJKLMNOPQUSTUVWXYZ

Proprietaz7 Custom Fonts-OptlruIonl- - - - -

P111ntSian 0 8 9 10 It 12 14 1 I 1 0 20 24 IS J.

LUCIDA- Kamen. sold. 118fic in boweaum -W * 0 * 0

ILUIDA SANS- oam a iued, nei itucem,.m 0 0 0 a 0 * 0** *

HELVETICAORomn.boldinafttcim...u 0 0000060 00000

TIMES ROMAN0 Rnimaii.UeImfaic m..a. a - a * 0 0 0

CEn'UflY SCIIOOLDOOK* ftnm .n.old.iaaje.,uibgjftue 0 aa*000000000

PI SYMBOLS 41inn.,.

*36pt avadabi. in ROMAN only

Standard FontsI ~Comte& 30 Pa"11
Courier 1 5 pitch Courier Character sot: 177
Courier 12 pitch ABCtEG1IAJ.tW0aRiIENWXY
Courier 10 pitch abcdefghijklnopqrstuvwxyz t lsq 4.'---- ------- 0;ICourier 8 pitch 0123456789$CEgLV* <t *C
Courier sold 12 pitch ~X1f1OOh13 ~~

* ~~Courier Bod10 pitch - .-- . .-

Downloadable Fonts Available at No Cost
Our UNIX support tape provides 17 complete sets of public domain fonts which have is different point sizes (6. 7.8.9. 10. 11. 1:

14. 16. 18.20.,22. 24. 23. .36). We also provide a number of partialsiets for over 890 differenit font file$.
Our VAX: VMS TEX support tape provides over 70 different Metafunt fonts which allow you to generate additional sizes
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T I: PS* 8 ___
3 PostScript-PostScript is a page description language that is compact, universal, convenient,

portable and flexible. It differs in a very fundamental way from all other page description languages.
Namely, a PostScript description of a page is an executable program in a graphics programming
language, rather than being data input to some page formatter. Uke any complete programming
language, PostScript has operators and operands, variables and constants, a syntax and a semantics,
and a customary usage style. Unlike most programming languages, it also has powerful graphics
primitives that underlie a uniform and consistent, device-independent, graphics-imaging model.

Transformations on Text and Graphics -QMS4PS 800 allows text and graphics to be scaled and
rotated. The full generality of two-dimensional matrix transformations is available. Scale, rotate and
translate primitives exist in the language, but other transformation specifications can be built up.

Synthetic Halftone Text and Graphics-QMS-PS 800 provides capabilities for synthetic halftone
text and graphics. Graphic shapes and text can be filled with halftone color or gray values. All
parameters of the halftone process (spot shape, orientation, screen frequency and transfer function'5 may be specified by the user.

Arbitrary Clipping of Text and Graphics-With the QMS-PS 800, the user can specify arbitrary
clipping boundaries for text and graphics. PostScript can crop any text, graphics or scanned image k
its clipping region.
iVP EFACES

With the QMS-PS 800, you have typefaces that include: Times, Times Bold, Times Bold Italic. Helvetic
Helvetica Bold, Helvetica Oblique, Helvetica Bold Oblique, Courier. Courier Bold, Courier Oblique,
Courier Bold Oblique, as well as Symbol, Underline, Shadow and Hollow Styles for all residenttypefaces. They're scaleable from four points upward and can be rotated to any orientation.

I GRAPHICS
Generate circles, graphs, pie and bar charts, letters, logos, and transparencies for business. Intricate
three-dimensional perspective plots for engineering. High-quality forms and documents with multipi
typefaces. And phototypesetting simulations for electronic publishing.

PRINTSPEED3 Eight pages per minute. Actual printing speed depends on application.

PRINTER SPECIFICATIONS
TYPE-- Desk-top, electronic page printer.
PRINT METHOD--Raster scan semiconductor diode laser beam with rotating polygon mirror and
lens deflection onto photoreceptor, xerographic image transfer to plain paper.
PRINT SPEED - Eight pages per minute. Actual printing speed depends on application.
LASER--Semiconductor laser scanning system.
TONER-Dry, monocomponent in user-replaceable cartridges.
PAPER-8W" x1"; 8I%%" x 14";A4 (international); B5 (international); envelopes, charts. transparei

cies (manual feed); minimum weight- 16 lbs.; Maximum weight-24 lbs.
PAPER LOADING--Cassette, 100 sheets each.

I DOT PrTCH-300 dots per inch horizontal, 300 dots per inch vertical.
WARM-UP TIME-Two minutes from cold start.
ELECTRICAL REQUIREMENTS-Printing-O.8 KVA; Standby-0.3 KVA
OPERATING ENVIRONMENT- 50-90*F (10-30*C); Humidity 20-80%
RECOMMENDED USE LEVEL--Up to 3,000 pages per month.
DIMENSIONS- 18.7" (W) x 11.4" (H) x 16.3" (D).
WEIGHT- 65 lbs.
NOISE LEVEL--Less than 55 dBA.
STANDARD HOST INTERFACES- RS232. RS422 and AppleTalk'" port.
MEMORY REQUIREMENTS-- 2M RAM and .5M ROM.
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1~peface PackageI -~AR' Order Form

Cft SIaM. Zo Ccd - c.

Ship To (if different from above)

city. Swet. ZiCos Cm nier,

To aide, Order No. Typeface Package Name lhantity Price: $195.00 each
Please complete this form and
mail to Bitstream Inc. FTP-Al _ Swiss
Order by Phone: 800-522-3118 --RA Cetr S.b3In Mumahmift 617-437-7512 FTP-A3 Dutch

FTP-M__ Zapt Calligram c
FTP-AS_ Fufura ightd
FTIXA6 Swiss Light
FTP-A7 Swiss Condensed ---

FTP-Al Futura Book
FTP-A9 Futura Medium3 FTP-Ala Counier (10 Pitch)
FTP-All I tLtter Gothic(12 Pitch)
FTP-A1 Prestige (12 Pitch)3FT-A 13 ITC Avant Garde
FTP-A14 Zapt Humanist
FTP-At5 tIC Garamond3FTFLA16 ITC Souvesw
IFTP-All 7 tiC Konina
FTP-Ala Bitstreamt Charter
FTP-AI9 ITC Ciafliard

FIPLA20 Headlinies t: Bitstreamn Cooper Black. Broadway
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S EYB OLD,
SANTA CLARA,
CALIFORNIA.

SEPTEMBER
9-12 1987. Fontware

I

Fontware About Bitstream Fontware for Your PC I
Typefaces

Based in Cambridge, Mausa- tware is the fitst progr= that makes fonts on the MrB
1alu chusets, Bitstream was the PC/AT or compatibles in virtually any size for most popu I
em si rst independent digital type displays and prizter from typeface packages comprising

foundry. Founded by a pres- the Foutwm Library. Fonware Installation Kits are avaim
01t11, ttgious group of typographic able for Ventura Publisher and for Microsoft Windows
,W Uppok professionals, Bitmeam has applications, among more to come.

grown rapidly to a team of Foutware gives you professional typographic quality and
75 variety so you can make the mos of desktop publishing.
sotwrieengiane ers, as wellasAnd since Fontvare creates matching sceen and printer

""nd cus omrsp fonts, you can preview your document accurately before

ba A i l m np you print it.

Foh IUm m graphic quality and innovm -

u (10 dve techmolog, Bitstream Indust"y Leaders Endorse Fontware
supplies digital type and

La.t ,ale (12 pIki) related software to 200 Paul Bnanerd, President dAldus Corporation saK, aving
equipment mnufacturers been a put of the evoluion of Fotware over the last 18 morn

Pinuie (12 ) and software developers we kww that the fon requirmamts oour PC MPaaker cm

MT -Aunt Cards throughout the world. That tomecs will be relnz thak to Forawure' Bitsteam's new
zap Hummt means you see Bitstream type product aflaw -for mmh n steen and priuner fi=s and m- I

every day, everywhere. in plae -e•al• type font and hmacr adjustmems, which
ITC Gimead newspapers, magazines, w no awflable for the PC untal Foantwam.
IX¢ $NNW books, television, video and V Softwate has been woring with Bitsteam to ceate

business documents. Ful ware foVetuXra Publisher. 'Me result n a produc whiri

-&W e-dy the capebities dhat desikop publishing user
,11, m chatei For More have been asing fer. fiedom to choose any type sme, mme
ITC Gallrd I WYiMWYG capamlity, device independence and a lare proft

Information: sianal quality type lUr," said John H. Meyer, President ofHsaiIN 1: Vetr otwrIc
"Bitstream sales will assist you Ventin SoIWaP, Inc

cu elm* in getting the typeface of
Imaw your choice, compatible with
Unkmer Flnmu your desktop publishing MI

Udvursir Rhmsosystem. Call Bitstream at mmk ,o ,
Chift Slack 800-522-3668. Cetw~m , a u M I Al ,, b ie mg m

1320mm ftm m hmbebmu br f t Eo ew -
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3 3 Selecting and Controlling Fonts

Hewlett-Packard has standardized the typefaces in Figure 3.4:

I
0 Line Printer
I Pica
2 Elite
3 Courier
4 Helvetica (HELV, Swiss)
5 Times Roman, Dutch (TMS RMN)
6 Gothic
7 Script
8 Prestige
9 Casion
10 Orator
11 Presentation
12 Helvetica Condensed
14 Futura
15 Palatino (Zapf Cailigraphic)
16 Souvenir
17 Zapf Humanist (Optima)
18 Garamond
19 Cooper
20 Coronet
21 Broadway
22 Bodoni
23 Century Schoolbook
24 University Roman
25 Avant Garde Gothic
27 Korinna
28 Bitstream Charter
29 Cloister Black
30 Galliard
136 Futura Book
146 Futura Light
148 Helvetica Light

Figure 3.4 Hewlett-Packard Typeface Designations
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I Appendix B- Font List
Font Index Bitstream Name

Abbreviation

FONTI 001 (like) Gothic 731 Bold GothicFONT2 002 (like) Swiss 721 Bold ([Iclvetic Medium)FON'13 003 (like) Clarendon 701 Clarendon Light [Craw Clarendon]FONT4 004 (like) Swiss 721 Roman [L-lelveticl

SWSR 006 Swiss 721 Roman
SWSI 007 Swiss 721 Italic
GOT3C 008 Gothic 731 Bold Condensed
SWSB 010 Swiss 721 Bold

DUTR 011 Dutch 801 Roman
DUTI 012 Dutch 801 Italic
SQRBX 013 Square 721 Bold Extended
SQRX 014 Square 721 Extended

CLRL 015 Clarendon 701 Clarendon Light
BODB 017 Modem 421 Bodoni Bold
BODBI 018 Modem 421 Bodoni Bold Italic
SWSC 019 Swiss 742 Condensed

SWSBC 020 Swiss 722 Bold Condensed
SWBU 021 Swiss 742 Bold
SWBL 022 Swiss 742 Light
GMFL 023 Geometric 211 Futura Light

GMFH 024 Geometric 211 Futura Heavy
ZHDI 025 Zapf Humanist 601 DemiSWSH 026 Swiss 721 HeavySWSBK 027 Swiss 721 Black

SFRTIZQ 028 Flareserif 861 Friz Quadrata
FRZQB 029 Flareserif 861 Friz Quadrata Bold
CNSCH 030 Century' 702 Century Schoolbook
CSCHB 031 Century 702 Century Schoolbook Bold
ZHDIB 032 Zapf Humanist 601 Bold
SWSBO 033 Swiss 721 Bold OutlineBRSH 034 Brush 451 Brush ScriptGARL 037 Aldine 851 ITC Garamond Light

SGARB 038 Aldine 851 ITC Garamond Book Condcnscd
GARBD 039 Aldine 851 ITC Garamond Bold CondensedSP12 098 Pi Font 2
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ADOBE® FONT METRIC FILES
Specification
Version 2.0

POSTScmPT"

January 18, 1989POstSciipOJ Developer Tools & Strategies Group

Adob Systems In ~reled
1=65 B.ao•,I.W Rd P0 D 7900MaUnan View, CA 94039-.79
(415) 9614400
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ADOBE FONT METRIC FILES
Specification
Version 2.0

Up January 16, 1989
PostSchptM Developer Tools and Strategies Group

* 1. INTRODUCTION

This document descrbes a standard interchange fommat for communicating font
metric information to people and programs. The format is ASCII encoded (for both
human and machine readability), machine independent, and extensible. Files in this
format amr known as AdobeO Font Metrics (AFM) files and are available for all of
Adobe Systems's PostScript fonts.

* 2. PARSING DETAILS

Each AFM rile contains the ianformation for one Posqcript printer fonL The file
begins with global information pertaining to the font as a whole, followed by
sections with character metrics, kemning data (optional) and composite character data

• (optonal). The rile format is line-oriented, each line beginning with a property
(key) name, followed by the values for that property. Keys and values anr separated
by one or more white space characters (space or tab).

iTe format is:

Key value value ...

i Key names ae case-sensitive. All keys beginning with a capital letter an reserved
for use by Adobe Systems; user-defined non-standasd entries should begin with a
lowercase leter. The Adobe Systems standard keys are detailed below, but other
keys an allowed and should be ignored by programs not recognizing them.

Values will be one of the following: string, name, number, integer or boolean.

* Strings ae terminated by the end of line.

iNames a similar to sings except that they may not contain any white space
characters; they are terminated by white space characters or by a special
trminaLion character (see section on "Character Metrics" below).

i e Numbers, integ and booleans am separated by white space characters, which

may be space, newline, or tab.

@ A number can be either a real number or an integer, and both must be allowed for.

- Aboolean is either the value true r false.
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I
2.1 COMMENTS

Comments may be present in a font metric file. They are introduced by the keyword
Comment, and atn taminated by the end of line. Lines should be no longer than 255
characters under any circumstances.

Comment string
The teat is arbiutry, and should be ignored.

3. FILE STRUCTURE

An AFM file ha several sections, each of which is delimited by a Start and End
keyword. The main section contains a "header" of global font information, and each
of the other secdons of the file is hierarchically one level down from the main
section. I

StartFontMetrics version
EndFontMetrlcs
These comments delimit the entire font metrics file. The StartFontMetrics line
should be the first line in the file, and the EndFonlMetrlcs keyword should be the
last line in the file.

3.1 GLOBAL FONT INFORMATION

The following global font keys ma the same as those in the top level or FontInfo
subdictionary of an Adobe Systems PostScript font dictionary. Their meanings are
described in the chapter on fonts in the PostScrpt Language Reference Manual. I
Please note that although some of the keys in the PostScript FontInto
subdictionary begin with a lowercase letter (e.g.. IsFixedPitch, version) all keys
listed here begin with uppercase leters to distinguish them as keys reserved for use
by Adobe Systems. All numeric values am in the character coordiW e system (10W0
units per em).

FontName string
Name of the font as psented to the PostScript fldfont operawor.
Ezample: Garumond.Light.

FullName string
The full te/X name of the fOnL Example: =TC Garamond Light.

FamilyName string I
The name of the "font family" lo which the font belongs.
Ezample: ITC Garuinond.

Weight string
Weight of the fofiL Ezample: Roman, Bold, Light, etc. 3
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ItalicAngle number
Angle (in degrees counter-clockwise from the vertical) of the dominant vertical
stokes of the font.
Example: -12.

I IsFixedPltch boolean
If boolean is true. this indicates that hefont is a fixed pitch (monospacd font. A
value of false indicates a proportionally spaced font.

FontBBox 11k Ily urx ury
Fomif mobers giving the lower left corner and the upper fight comer of the font
bounding box. Note: the bounding box given here is that of the flattened paths, not
the Bezier curve descriptions. These values am all Integers, and should be rounded
off if necessary.

UnderlinePosition number
Distance from the baseline for centering underlining suokes.

UnderlineThickness number
This is the stroke width for underlining. expressed in character coordinate space
(proportional to the font characten). It should be adjusted for point size by any
application wishing to perform underlining.

Version string
Font version identfier. Matches the sting found in the Fondnfo dictionary of thefont itself.

i Notice string
Font name trademark or copyright notice.

I EncodingScheme string
Sting indicating the default encoding vector for this fontL The most common one is
AdobcsandardE.coding. Special fonts may simply state FoanSpecific.

CapHeight number
Top of capital H, measured in character coordinate system.

XHelght number
Top of lower case x, measured in character coodinaecs.

I Ascender number
Top of lower case d.

I Descender number
Boutom of lower case p.
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4. INDIVIDUAL CHARACTER METRICS

Each character's metrics consists of a list of keys and values separated by
semicolons; the metrics for a given character will always be contained in one line.
The characters we serted by nunmerically ascending character code. Uncncoded
characters follow the encoded character: and ame identified by character codes of-I.

Exmple: A character metric daot line might look like dais:

C 102; WX 333; N f; B 21 0 382 685; L I fl; L 1fl;

SterCharMetrics Integer I
EndCharMetrics
These comments intrduce (and conclude) the character menics section of the file.
The integer value indicates how many individual characters to expect

C integer I
Decimal value of default PostScript character code (.I if unencoded).

WX number 3
Character width in x(y isO0).

W numberx numbery

Character width vector (zy)

N name
PostScript character name. I
B 1ix Ily urx ury
Character bounding box where R- . Ily. urz. and ury am all numbers. l

L successor ligature
Ligatwre sequence where successor and ligature ame both names. The current character

may join with the character named successor to from the character named ligature.
Nowe that characters may have more than one such entry. (See example above.)3

5. KERNING DATA

The k•ning dam saecton Is optional; it may or may not be gpeset for a given fonL1

The section is sunded by h lines ShrKeraData and EndKernData. Keung l
data is supplied in two forms: mtck kerning and pair-wise kmeing. Track kerning is
applied to all charactr uniformly whereas pir-wine kerning is applied to spiic
character puin. Truk kuning and pair-wie kerning may be used independently or
together (Le.. it is possible to apply muck keming to a line of text and then to
apply pair-wise kerning on top of that). The two forms of kerning data are treated
as subsections wit:in the keruing data section and both sections need not be present.
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StartKemData
EndKernData
Thes intoduce (and woclude) the kcrning Section of the fle.I

5.1 TRACK KERNING

3 W track kerning data is swiounded by thlines:

StartTrackKern integer
EndTrackKern
where integer indicates how many diffem sets of track keming data aMe PMesenL

INormally track keming is provided in different degrees of tightness. Within a track
(a degree of dghtness), the amount to decrease (or possibly increase) the amount of
i =e between charucters increases (or possibly decreases) wih the point sat of the
font (e.g., for tight track kendng. the amount to decrease the space between
characters at 6 point might be 0.1 points and at 72 point it might be 3.78 points).

The data itself begins with the y TrackKern and is followed by the track kerning
information:

TrackKtrn degree min-pti;se min-kern max-pisize max-kern

The degree is an integer where increasingly negative degrees represent tighter track
kerning and inoreasingly positive degrees represent tlrack kerning. un-pt-mc,
min-kern-ami, max.-pt .me and maz-Aern-amt am all manbemr. Since the track
kerning is a linear function, the minimum and maximum cut-off values (point sizes)
am provided along with the amount to auk kern by at the point size. The kerning
amounts are given relative to the point size. From those 4 values, the track kerning
function can be derived. The trck kerning function is a linear function. The equation
for the line can be determined ftom the data provided and, therore, the track
keming values for any point size can be determined. The tack kerning values for any
point size below/above the minimum/maximum point size am constant (the
minimum kerning amount/maximum kerning amount).

I In general the track keming function is as follows:

3 TrackKern degrme PO 10 PI k,

Where z a orm t point size

Where A,3 max-kern.amt k.0 - min-kan-amt

Wber p, a max-pt-size, P." min-pt-size

fJT:)0 A0  far xCO

• ( *j- &go ) *" x+ ( &o p, k'Opl * ) fc or p :S x sp ,
I (P] -Po ) (P] -Po )

jrx) , for x > p]
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See the last section of this document for a good example of these keywords in use. I
Below is a sample of teWt pfinted using these trck kerning values.

Figure 1: Track Kerning I
-ý6

-- ,O-MM ,t" MaM"Weew~w Mob W"Wab&~mUloh Am Ilmm d Im g "" i ulqm

- l 2 pt
., An illusttdon of how track keming works.

as . An illusttiuon of how track kcming works.
S.. .•An ilustraon of how track kcrning workL

S An Mfusundon of how wadk keening works.

18pt

An illustration of how track kerning works.
,.. An illustration of how track kerning works.

An illustration of how track kerning works. I
._ An lustration of how track kerning works.

I
U

I
I
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5.2 PAIR-WISE KERNING

The pr.-wise kating data is swmuwded by the lines:

StartKemPulrs Integer
EndlKernPalrs

aWhC e IMaq indicaMs how many pairs 10 expeCL

TIer will be one kering pair per line. ah lKe will begin with a keyword of the
farm KP or KPX.

I KP name, name2 number, numbery

Name of the fun characera in the keiing pair followed by the name of the second
hanrcter followed by the kerning vector specified as an (z.y) pair. The kerning

vecto is the moun to move the condcharacter by relatve t the ra cti to positon it properly. The kerning vector is specified in the €lulacter €oordinate

system. In order to use this vecto it is necessary to transform it into user space and
wale it by the point size in use. The best way t do this is to use the FontMatriz
entry in the curnt font dictionary.

KPX name , name2 number,IName of the cis daracter in the kening pair followed by dte mne of the second
character followed by the kerning amount in the x direcion (y is zero). The keming

nmoun is specified in the units of the character coordinate sytem.

A chancter pair kening line might look like this:

KPX V A -129

Below is an example of par-wise kerming applied to 100 point characters:

Figure 2: Pair.wlse keming

VA VA
-12.9

OCaracters printed without keming Pai-wise kerning applied
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6. COMPOSITE CHARACTER DATA I
The composite charactfr data =dction is also oponal. Composite characters arc new
charaters that are made up of characters already euisting in the font, such as
accented characters. Character meuic ifonnfam on for composite characters is found
in the Character Metics section of AFM Mile. Although most PostScript fets
available from Adobe Systems include a rather exensive et of composite characters. I
soie applications may wish to generate dwir own. This section provides dw dam
necessary for accurate positioning of the individual pieces. All units are expressed in
the 1000 unit-pcr-em charactr coodinate system.

StartComposltes Integer
EndComposites
Whet teger indicates how many pairs to expect.

he dat for each composit character i repented s & list of keys and values
separated by semicolons. Each composite chau ter gets one line of description. The
standard keys are:

CC name integer
The composite character name followed by the nunber of parts that make up the 3
composite.

PCC name deltax deltay
One of the puns of the composite character. The character name is given followed by
the and y displacement from the origin.

A composite character line might look like this:

CC Aacute 2; PCC A 0 0; PCC acute 194 214; I

Figure 3: Example of positioning for a composite characte

40094

Positioning of Positioning of Composite Aacute I
character A chaacter acute
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7. EXAMPLE FILE

I Tbs 7U liowing is an eUmplc od" an A f&rl for Tumes RJomm. although some of

tde data have binamiuad to keep it shorLI
8tartFontMetllcs 2.0
Comment Copyright (c) 1984 Adobe Systems Incorporated.
Comment All Rights Reserved.
FontName Times-Roman
FuNlName Times Roman
FamlyName Times
Weight Medium
ItalicAngle 0.0
IsFixedPitch false
UndedinePositlon -98
UnderllneThickness 54
Version 001.000
Notice Times Is a trademark of Allied Corporation.
EncodingScheme AdobeStandardEncoding
FontOBox -167 -252 1004 904
CapHeight 673
XHeight 445
Descender -219
Ascender 686
"S"artCharMetrics 210
C 32;WX250;Nspace:80000;
C 33 ;WX 333 ;N exclam ; B 128 -17 240 673;
C34 ;WX 408 ;N quotedbl : B 46 445 313 685;
C 35 ; WX 500 ; N numbersign ; 9 20 -17 481 673;
r, 36 ; WX 500 ; N dollar ; B 45 -92 456 726 ;
C 37; WX 833 ; N percent ; 8 63 -36 771 655;
... - lines omitted for brevity -
C 101 ; WX 444 ;Ne ; B 24-17416469;
C 102; WX 333; N f ; 821 0382 685; L Ifi ;L f11;
C 103 ; WX 500; N g ; B 24 -220 469 468;

SC 104; WX 500; N h; 8110 487 686;
C 105; WX 278;N I; B 25 0 255685;
C 106; WX 278; N J; B -56-217 205685;
C107; WX 500; N k; B 7 0 496 686;

-lnes omtted for brevity-
C 248 ; WX 278 ; N Islash ; 0B0 283 685;
C 249 ; WX 500 ; N oslash ; 30 -104 469 566;
C 250 ; WX 722 ; N oe ; 30 -10 684 462;
C251 ; WX 500 :N germandbls ;B 130468 686;
C-1 ;WX 722 ;N Aacute ; B 22 0 702 873;
C -1 ; WX 722 ; N Acircumflex ; 5 22 0 702 875;
C -1 ;WX 722 ;N Adleresis ; 9 22 0 702 819;
.- lines omitted for brevity -

EndCharMetrics
StanKemData
StartTrackKern 3
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Comment Light keming
TrackKem -1 14 0 72 -1.89

Comment Medium kerning I
TrackKern -2 8 0 72 -3.2
Comment Tight keming
TrackKem -3 6 -.1 72 -3.78
EndTrackKam
StartKemPairs 2
KPX V A -129
KPX A Y -92
EndKemPair

EndKemData 3
StartComposites I
CC Aacute 2; PCC A 0 0; PCC acute 194 214;
EndComposites
EndFontMetrics

1
I

I
i

I
I
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PART 
1

PROPOSALS APPROVED BY X3H3 IN SEPTEMBER 1989

IN LETTER BALLOT #80. FINAL TEXT READY TO

IFORWARD TO ISO IS INCLUDED.
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I Proposal Number: 1

[Presentation date of proposal: 10 April 1987

Sponsoring Authority: I ANSI

Class ot Grnphical Item: I LINETYPE

[Name: I user-specified dash pattern

Description
This user-specified dash pattern linetype consists of alternating dashes and spaces. By using the registered
escape function Set Dash, a user can exercise precise control over important aspects of the appearance of lines of
this type. This control includes the ability to select the length of each dash and of each space, the offset to the
start of the 'dash pattern', and whether the dash pattern is restarted at each portion of a primit* .. In addition,
line cap, line join, and mitre limit-each of which can be set by a registered escape function-apply to primitives of
this linetype.

I

i
!

Additional Comments
This registration proposal is accompanied by a proposal to register an escape function - Set Dash - that defines the
current user-specified dash pattern. It is intended 11,W these proposals be processed together.

This linetype is not intended to be used as an edgetype.I
Justification for Inclusion

User specified linetypes are needed to support the requirements of office document exchange and publishing. They
are commonly found in widely available proprietary graphics systems.I

Relationship to Starndards
1) ISO 7942 (GKS) - Specifies a registered linetype to supplement those defined in 5.4.1.
2) ISO 8632 (CGM) - Specifies a registered linetype to supplement those defined in 5.7.1.

i 3) ANSI Y14.2M-1979 - Line Conventions and Lettering.

I
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IProposal Number:136

Date of Presentation: 110 April 1987F3

ISponsorng Authorlty: j ANS!

C;,ss of Graphical item: I ESCAPE

Specific Escape I Function Identifier: Set Dash

Description i
This escape function sets the characteristics of the user-specified (registered) linetype. Such a user-specified
dash pattern linetype consists of alternating dashes and spaces. This escape function allows a user to exercise
precise control over important aspects of the appearance of lines of this type. This control includes the ability to
select the length of each dash and of each space, the offset to the start of the *dash pattem', and whether the
dash pattern is restarted at each portion of a primitive. in addition, line cap, line join, and mitre limit-each of
which can be set by a registered escape function--apply to primitives of this linetype. See attached sheet for
additional details. 3

I
Additional Comments

None.

I
U

Justification for Inclusion
User specified line types are commonly found in proprietary graphics systems. They are needed to support the
requirements of office document exchange and publishing. 5

I
I

Relationship to Standards

1) ISO 7942 (GKS) - Specifies a registered escape as defined in 5.2.

2) ISO 8632 (CGM) - Specifies a registered escape as defined in 5.8.1.

3) ISO 8651 (GKS Language Bindings) - Specifies a registered escape. i

I
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Set Dash

C Deseript ion:

Set Dash controls the dash pattern used with line primitives of
registered linetype "user-specified dash pattern" (linetype TBD).
If the array of dash pattern lengths is empty (i.e, the number of
lengths is zero), the linetype is equivalent to solid. This is the
default value. If the array of dash pattern lengths is not empty,
line primitives of registered linetype "user-specified dash
pattern" are drawn with dashes whose pattern is defined by the
array of lengths.

Each length in the array of dash pattern lengths must be
non-negative. If any length in the dash pattern length array is
negative, a length of zero shall be substituted. At least one
length in the array must be non-zero. If all lengths are zero, the
linetype is equivalent to solid, if the number of lengths is less
than zero, a value of zero shall be substituted.

The elements of the array of dash pattern lengths are interpreted
in sequence as relative distances along the primitive. These
distances alternately specify the length of a gap between dashes.
The contents of the array are used cyclically, that is when the end
of the array is reached, the pattern starts over at the beginning.

Dashed lines wrap around curves and corners just as solid lines do.
The ends of each dash receive no special treatments. In particular,
the "ends" of dashes are not treated with current line cap. No
measures other than continuity as described below, are provided to

coordinate the dash pattern with features of an output primitive.

The offset value may be thought of as the "phase" of the dash
pattern relative to the start of the path. It is interpreted as a
distance into the dash pattern at which the pattern should be
started. Before beginning output of the dash pattern, the elements
of the array of dash pattern lengths are cycled through, and the
distances of alternating dashes and gaps added up, but without
generating any output. When the offset distance into dash pattern
has been reached, the primitive is drawn (from its beginning) using
the dash pattern from the point that has been reached. If the
offset is greater than the total length (the sum of all lengths inIthe dash pattern length array), the lengths in the array shall be
re-cycled from the beginning. This process shall be repeated as
many times as necessary until the offset distance is reached.

3 When continuity is set to restart, each portion of a primitive
(e.g. each line segment within a polyline) is treated
independently; i.e. the dash pattern is restarted (and offset3 applied) at the beginning of each portion. When continuity is set
to continuous, the dash pattern is not restarted in going from one
portion of a primitive to the next. If continuity is not either
restart or continuous, the default value of restart shall be used.
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RelationshiR to 2articular standards'- 5
1) CGM Functional Specification (reference ISO 8632 CGM;
Part 1: Functional Description) 1
The elements of the array of dash pattern lengths are interpreted
in sequence as distances in VDC units along the primitive. The
offset value is in VDC units. A functional description of the Set
Dash escape parameters is:

Parameters: 5
function identifier (I) as assigned by the Registration

AuthorityI

data record (D):

offset (VDC)
continuity (one of: restart, continuous) (E)
dash pattern lengths array

Items for Data Record: 3
offset
continuity
number of lengths
dash pattern lengths array

Data Record Description: 3
The parameters define the offset, continuity, number of dash

pattern lengths, and the dash pattern lengths. a
1
I
I,
I
I
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3 2) CGM Encodings (reference ISO 8632 CGM; Parts 2,3,4)

All encodings will be handled in the same way. The entire data
record, containing the data record items in sequential order from
first to last, will be treated as a string. Ignoring (for the
moment) the contents of the "string", the entire data record will
be encoded according to the rules for string in that encoding.
Considering the string contents (that is, the data record items),
the base data types in the data record are encoded according to the
encoding rules for that type in that encoding. For example, in the
binary encoding, a data record that contains two 16 bit integers
would be coded as if it were a string of length 4. Within the four
octets that comprise the string's contents, the two 16 bit integers
would be coded using the binary coding for 16 bit binary integers.I
3) GES Functional Specification (reference ISO 7942 GKS
Functional Description)

The set dash escape is applicable at GKS level Oa and above. A
functional description of its parameters is given below:

Name Values Data Type Range
escape function identifier as assigned N

I input data record:
offset WC R
continuity (RESTART, CONTINUOUS) E
number of lengths I
dash pattern lengths
array WC nxR

output data record:

none

* Errors:

8 GKS not in proper state: GKS shall be in one of the
states GKOP,WSOP, WSAC, or SGOP

1
I
I
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Set Dash I
4) GKS FORTRAN language binding (reference ISO/IEC 8651-1,
GKS Language Bindings; Part 1: FORTRAN)

a) The following language binding is proposed for the "GEpqrs" form
(as defined in subclause 9.1 of the GKS FORTRAN language binding)
of the escape (pqrs is to be assigned by the Registration Authority

to correspond to the assigned Register Identifier):

SUBROUTINE GEpqrs(CONT, DIMLEN, OFFSET, LEN) I
Input Parameters:

INTEGER CONT continuity (RESTART, CONTINUOUS)
INTEGER DIMLEN dimension of the dash pattern lengths

array
REAL OFFSET offset into dash pattern
REAL LEN(DIMLEN) dash pattern lengths array

Output Parameters: 3
NONE

The following mnemonic FORTRAN names and their values for GKS
ENUMERATION type values are added to the list in the GKS
FORTRAN binding: n

continuity indicator restart, continuous
INTEGER GREST, GCONT
PARAMETER (GREST-0, GCONT-1)

b) The following parameters are proposed for use when accessing
this escape through the GESC function of subclause 9.3 of the GKS
FORTRAN language binding standard:

Parameters used by the Pack Data Record function for the Input Data
Record:

INTEGER IL 2
INTEGER IA( 1 ) continuity (RESTART, CONTINUOUS)
INTEGER IA( 2 ) number of dash pattern lengths I
INTEGER RL 1+ number of dash pattern lengths
REAL RA( 1 ) offset
REAL RA( 2 ) first length
REAL RA( 3 ) second length

REAL RA(1 + number of dash pattern lengths)last length

INTEGER SL 0

The Unpack Data Record function is not required by this escape. 3
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5) Pascal language binding (reference: ISO/IEC 8651-2, GKS
Language Bindings; Part 2: Pascal)

The following Pascal language binding is proposed for the procedure"GEscape" as defined in subclause 6.2 of the GKS Pascal language
binding (note the case variant "I" will be replaced with the actual
ESCAPE identifier at registration):

GEscapeContinuity - (GVEscapeRestart, GVEscapeContinuous);

5 GREscapeDataln - RECORD
CASE Escapeld : GTEscapeDataTag of

1:(
U0001 Offset : REAL
U0001 Continuity : GEscapeContinuity;
U0001 NumberLengths : INTEGER;
tU0001 Lengths : REAL );

END;

GREscapeDataOut - RECORD
CASE EscapeID : GTEscapeDataTag of

1: () ; (*Null Record*)
END;

1
!
I
I
I
U
I

I 165

I



Set Dash

6) GKS Ada language binding (reference ISO/IEC 8651-3 GKS i
Language Bindings; Part 3: Ada)

Registered ESCAPE's are in a library package named GKSESCAPE. GKS
Ada provides a data type package, GKSTYPES which provides type
declarations.

The binding for the "procedure SET DASH" form (as defined in I
subclause 4.1 of the GKS Ada language binding) of the ESCAPE is:

-- Escape function for a user specified dash pattern. U
-- Data types ESCAPE ID and ESCAPE-FLOAT are defined in package
-- GKS ESCAPE.
-- Other data types are defined in package GKS_TYPES.

with GKSTYPES;
use GKS TYPES;
package GKSESCAPE is

type OFFSET is ESCAPE-FLOAT;
type CONTINUITY-CHOICE is (RESTART,CONTINUOUS);
type DASH PATTERNLENGTHSARRAY is array

(SMALL_NATURAL range <>)of ESCAPE FLOAT:
type SETDASH_DATARECORD(NUMBEROF_LENGTHS:SMALLNATURAL:-())is

record-I
OFFSET :in ESCAPE FLOAT;
CONTINUITY :in CONTINUITY CHOICE:
DASHPATTERNLENGTHS :in DASHPATTERN_LENGTHARRAY

(1.. NUMBEROF LENGTHS);end record;

procedure SET DASH (DASHRECORD :in SETDASHDATARECORD); 5
-- more ESCAPE procedures can be inserted here 5
end GKS ESCAPE;

1
I
I
a
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SProposal Number: 37

SDOate at Presentation: 10 April 1987

[Sponsoring Authority: IANSI

Class of Graphical Item: I ESCAPE

Specific Escape I Function Identifier: I Set Une Cap

Description
This escape function sets a value for the current line cap. This value determines the shape put at the ends of line

segments. The shape is not applied to the ends of individual "dashes" that compose some linetypes. See attached
sheet for additional details.

I
I

Additional Comments3 None.

3
I

I Justification for Inclusion
User specified line caps are commonly found in proprietary graphics systems. They are needed to support the
requirements of office document exchange and publishing.

I
I

Relationsh!* to Standards
1) ISO 7942 (GKS) - Specifies a registered escape as defined in 5.2.

2) ISO 8632 (CGM) - Specifies a registered escape as defined in 5.8.1.

3 3) ISO 8651 (GKS Language Bindings) - Specifies a registered escape.

I
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DsesriDtiafn!

Set Line Cap selects the line cap value specified by the line cap I
indicator. This value determines the shape to be put at the ends of
line segments. The shape is not applied to the ends of individual
"dashes" that compose some linetypes. The following line cap values m
are defined with this proposal:

butt cap : the line is squared off at the endpoint; there is
no projection beyond the endpoint. I

round cap : a semicircular arc with diameter equal to the
line width is drawn around the endpoint and filled. The
drawn line thus projects beyond the endpoint.

projecting square cap : the line is squared off at a
distance equal to half the line width beyond the endpoint. m

If the line cap value is not one of the defined values, the default
value, butt cap, shall be used. 3
Relationship tg nxrticu1Lar standards!

1) CGM4 unctional Specification (reference ISO 8632 CGM; 1
Part 1: Functional Description)

A functional description of the Set Line Cap escape parameters is: 3
Parameters:

function identifier (I) as assigned by the Registration
Authority

data record (D): i
line cap indicator (E)

Items for Data Record: i
line cap indicator 3

The following line cap indicator values are defined:

1: butt cap
2: round cap
3: projecting square cap

Data Record Description: 3
The parameter defines the line cap value.

1
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2) CGH Zncodings (reference ISO 8632 CGM; Parts 2,3,4)

All encodings will be handled in the same way. The entire dataI record, containing the data record items in sequential order from
first to last, will be treated as a string. Ignoring (for the
"moment) the contents of the "string", the entire data record will
be encoded according to the rules for string in that encoding.
Considering the string contents (that is, the data record items),
the base data types in the data record are encoded according to the
encoding rules for that type in that encoding. For example, in the
binary encoding, a data record that contains two 16 bit integers
would be coded as if it were a string of length 4. Within the four
octets that comprise the string's contents, the two 16 bit integers
would be coded using the binary coding for 16 bit binary integers.

3) GKS Functional Specification (reference ISO 7942 GKS3 Functional Description)

This escape is applicable at GKS level Oa and above. A functional
description of its parameters is given below:

Name Values Data Type
escape function identifier as assigned N

5 input data record:
line cap indicato- (BUTT, ROUND, E

PROJECTING SQUARE)

output data record:
none

3 Errors:

8 GKS not in proper state: GKS shall be in one of the5 states GKOP,WSOP, WSAC, or SGOP

4) GKS FORTRAN language binding (reference ISO/IEC 8651-1, GKS
Language Bindings; Part 1: FORTRAN)

a) The following language binding is proposed for the "GEpqrs" form
(as defined in subclause 9.1 of the GKS FORTRAN language binding)
of the escape (pqrs is to be assigned by the Registration Authority
to correspond to the assigned Register Identifier):

3 SUBROUTINE GEpqrs(LNCAP)

Input Parameters:
INTEGER LNCAP line cap indicator (BUTT, ROUND,

PROJECTING SQUARE)

Output Parameters:
3 ~ NONE
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The following mnemonic FORTRAN names and their values for GKS
ENUMERATION type values are added to the list in the GKS
FORTRAN binding:

line cap indicator butt, round, projecting square U
INTEGER GBUTT, GROUND, GPROSQ
PARAMETER (GBUTT-l, GROUND-2, GPROSQ-3)

b) The following parameters are proposed for use when accessing
this escape through the GESC function of subclause 9.3 of the GKS
FORTRAN language binding standard:

Parameters used by the Pack Data Record function for the Input Data
Record:

INTEGER IL
INTEGER IA (1) line cap indicator (BUTT, ROUND,

PROJECTING SQUARE)
INTEGER RL 0
INTEGER SL 0

The Unpack Data Record function is not required by this escape.

I
I
I

I
I
I

I
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5) Pascal language binding (reference: ISO/IEC 8651-2, GKS3 Language Bindings; Part 2: Pascal)

The following Pascal language binding is proposed for the procedure
"GESCAPE" as defined in subclause 6.2 of the GKS Pascal language
binding (note the case variant "1" will be replaced with the actual

ESCAPE identifier at registration):

3 GEscapeLineEndType - (GVEscapeautt, GVEscapeRound,
GVEscapeProjectingsquare);

3 GREscapeDataln - RECORD

CASE EscapelD :GTEscapeDataTag of
1:(

End; U0001 Linecap :GEscapeLineEndType);

GREscapeDataOut - RECORD
CASE Escapeld GTEscapeoataTag of

1: 0) (*Null Record *
END;

17
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6) GKS Ada language binding (reference ISO/IEC 8651-3, GKS
Language Bindings; Part 3:Ada)

Registered ESCAPE's are in a library package named GKS ESCAPE. GKS
Ada provides a data type package, GKSTYPES which provides type
declarations.

The binding for the "procedure SET LINE CAP" form (as defined in I
subclause 4.1 of the GKS Ada language binding) of the ESCAPE is:

-- Escape function for a set line cap.
-- Data type ESCAPE ID is defined in package GKS ESCAPE.
-- Other data types are defined in package GKS TYPES.

with GKS TYPES;
use GKS TYPES;
package-GKS ESCAPE is

type LINECAP INDICATOR TYPE is (BUTT, ROUND, PROJECTING SQUARE);
LINECAPINDICATORVALUE :in LINECAPINDICATORTYPE;

procedure SETLINE CAP I
(LINE CAP_INDICATORVALUE :in LINECAPINDICATOR TYPE);

-- more ESCAPE procedures can be inserted here 1
end GKS ESCAPE; 3

1
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[Proposli Number: 38

3 Date at Presentation: 10 April 1987

Sponsoring- Authority: -TANSI

Class of Graphical item: IESCAPE

Specific Escape I Functilon Identifier: I Set Une Mitre Umit

"Description
[] This escape function, aets the line mitre limit value. This value helps determine the shape put at comers between

portions of lines primitives. Its purpose is to place a limit on how long a 'spike' can emanate from the join of
two portions of a line primitive by 'truncating' long mitre joins into bevel joins. See attached sheets for
additional details.

I
I

Additional Comments
3 None.

I
I

I Justification for Inclusion
User specifieo mitre limits are commonly found in proprietary graphics systems. They are needed to support the
"requirements of office document exchange and publishing. This proposal accompanies proposal 39 for a Set LineI Join escape function.

I

Relationship to Standards
1) ISO 7942 (GKS) - Specifies a registered escape as defined in 5.2.

2) ISO 8632 (CGM) - Specifies a registered escape as defined in 5.8.1.

3 3) ISO 8651 (GKS Language Bindings) - Specifies a registered escape.
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Desciiption"

Set Line Mitre Limit sets the line mitre limit value used in
interpretation of line primitives to mitre length specifier, which
must be a number greater than or equal to 1. Mitre limit is a U
dimensionless number that controls the treatment of corners between
portions of line primitives when mitre joins have been specified. A
related registered escape, Set Line Join, controls the type of
join that is selected. When portions connect at a sharp angle, a
mitre join results in a spike that extends well beyond the
connection point. The purpose of the mitre limit is to cut off such
spikes when when they become objectionably long. If tLe mitre
length specifier is less than or equal to 1, the default value of 1
shall be used.

At any given corner, the mitre length is the distance from the I
point at which the inner edges of the line portions intersect to
the point in which the outside edges of the portions intersect
(i.e., the diagonal length of the mitre). This distance increases
as the angle between the portions decreases. Whenever the ratio of
the mitre length to the line width exceeds the line mitre limit
parameter and is also greater than 1.415, a bevel is introduced at
the join perpendicular to the angle bisector and at the mitre I
limit. (Note that this is not, in general equivalent to introducing
a bevlIiii when this limit is reached. Introducing such a join
causes discontinous behaviour, where small changes in the angle
between the segments results in radically different appearances.)
Whenever the ratio of the line mitre length to the line width
exceeds the line mitre limit parameter 'and is also less than or
equal to 1.415 (that is, when the line mitre limit parameter is U
between 1 and 1.415 inclusive), a bevel join is implemented at the
mitre limit.

The ratio of line mitre length to line width is directly related to 3
the angle 4 between the segments by the formula:

mitre length / line width - 1 / sin (012) m

Examples of mitre length specifier values are: 1.415 cuts off
mitres (converts them to bevels) at angles less than 90 degrees, I
2.0 cuts off mitres at angles less than 60 degrees, and 10.0 cuts
mitres off at angles less than 11 degrees. The default value of
line mitre limit is 10. Setting the line mitre limit to 1 cuts off
mitres at all angles so that bevels are al-iays produced even when
mitres are specified. The lengths in 'he above formula must be in
the same units (WC, VDC, etc.) and cancel out to yield a
dimensionless mitre length specifier value. This escape applies to Iline primitives.
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3 Ralationship teo narticular standards.

1) CGM Functional Specification (reference ISO 8632 CGM;3 Part 1: Functional Description)

A functional description of the Set Line Mitre Limit escape
g parameters is:

Parameters:

function identifier (I) as assigned by the Registration
Authority

data record (0):
d mitre length specifier(R)

Items for Data Record:

3 mitre length specifier

Data Record Description:

The parameter defines the line mitre length specifier value.

1 2) CGH Encodings (reference ISO 8632 CGM; Parts 2,3,4)

All encodings will be handled in the same way. The entire data
record, containing the data record items in sequential order from
first to last, will be treated as a string. Ignoring (for the
moment) the contents of the "string", the entire data record will
be encoded according to the rules for string in that encoding.
Considering the string contents (that is, the data record items),
the base data types in the data record are encoded according to the
encoding rules for that type in that encoding. For example, in the
binary encoding, a data record that contains two 16 bit integers
would be coded as if it were a string of length 4. Within the fouroctets that comprise the string's contents, the two 16 bit integers
would be coded using the binary coding for 16 bit binary integers.

1
I
U
I
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3) GXS Functional Description (reference ISO 7942 GKS
functional description)

This escape is applicable at level Oa and above. A functional U
description of its parameters is given below:

Name Values Data Type I
escape function identifier as assigned N

input data record:-
mitre length specifier R

output data record:
none I

Errors:

8 GKS not in proper state: GKS shall be either in one of the I
states GKOP,WSOP, WSAC, or SGOP

4) GES FORTRAN language binding (reference ISO/IEC 8651-1, GKS I
Language Bindings; Part 1: FORTRAN)

a) The following language binding is proposed for the "GEpqrs" form 3
(as defined in subclause 9.1 of the GKS FORTRAN language binding)
of the escape (pqrs is to be assigned by the Registration Authority
to correspond to the assigned Register Identifier):

SUBROUTINE GEpqrs (MITRE)

Input Parameters: 3
REAL MITRE mitre length

Output Parameters:

INONE

1
I
I
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b) The following parameters are proposed for use when accessing
this escape through the GESC function of Paragraph 9.3 of the GKS
FORTRAN language binding standard:

Parameters used by the Pack Data Record function for the Input Data
Record:

INTEGER IL 0
INTEGER RL 1
REAL RA( 1 ) mitre length
INTEGER SL 0

I The Unpack Data Record function is not required by this escape.

5) Pascal language binding (reference: ISO/IEC 8651-2 GKS
Language Bindings; Part 2: Pascal)

The following Pascal language binding is proposed for the procedure
"GESCAPE" as defined in subclause 6.2 of the GKS Pascal language
binding (note the case variant 01" will be replaced with the actual
ESCAPE identifier at registration):

I GREscapeDataIn - Record
CASE EscapeID : GTEscapeDataTag of

1: (I U0001 MitreLengthSpecifier: REAL );" ~END;

GREscapeDataOut - RECORD
CASE Escapeld GTEscapeDataTag of

1: () ; (*Null Record *)
END;
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6) GKS Ada language binding (reference ISO/IEC 8651-3, GKS
Language Bindings; Part 3: Ada)

Registered ESCAPE's are in a library package named GKSESCAPE. GKS
Ada provides a data type package, GKSTYPES which provides type
declarations.

The binding for the "procedure SET LINE MITRE LIMIT" form (as
defined in subclause 4.1 of the GKS Ada-language binding) of the
ESCAPE is :

-- Escape function for a set line mitre limit.
-- Data types ESCAPEID and ESCAPE-FLOAT are defined in package GKS
-- GKS ESCAPE.
-- Other data types are defined in package GKSTYPES.

with GKS TYPES; 3
use GKS _YPES;
package-GKS ESCAPE is

MITRE L-ENGTHSPECIFIER :in ESCAPEFLOAT;

procedure SETLINEMITRELIMIT
(MITRELIMIT :in MITRELENGTH; 3

-- more ESCAPE procedures can be inserted here

end GKSESCAPE;

I
I

I
3

I
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1Proposal Number: 39

Date of Presentation: 10 April 1987

Sponsoring Authority: J ANSI

Class of Graphical item: IESCA=E

Specific Escape I Function Identifier: I Set Una Join

Description

This escape function sets a line join value. This value determines the shape put at corners between portions of

line primitives. See attached sheet for additional details.

Additional Comments

None.

I

Justification for Inclusion
User specified line joins are commonly found in proprietat/ graphics systems. They are needed to support the

requirements of office document exchange and publishing.

I
I

Relationship to Standards

1) ISO 7942 (GKS) - Specifies a registered escape as defined in 5.2.

2) ISO 8632 (CGM) - Specifies a registered escape as defined in 5.8.1.

3) ISO 8651 (GKS Language Bindings) - Specifies a registered escape.

1
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Set Line Join sets the current line Join value to line join
indicator. This establishes the shape to be put at the corners
between portions (line segments) of line primitives. The following
line join values are defined:

atitre join : the outer edge of the two portions are extended
until they meet at a point. (Note that the mitre limit value
may affect the appearance of these joins.)

round join : a circular arc with diameter equal to the line
width is drawn around the vertex between the adjoining
segments and is filled in, producing a rounded corner.

bevel join : the meeting portions are finished with butt end
cap and the resulting triangula-- notch is filled in.

If the line join indicator is not one of the def ined values, the
default value, mitre join, shall be used.

Join styles are significant only at points where consecutive
portions of a line primitives connect at an angle; portions that
meet or intersect fortuitously receive no special treatment.
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Relationship to Varticular standards;

1) CGH Functional Specification (reference ISO 8632 CGM;
Part 1: Functional Description)

A functional description of the Set Line Join escape parameters is:

Parameters:

function identifier (I) as assigned by the RegistrationI Authority

data record (D):

line join indicator (E)I
Items for Data Record:

line join indicator

The following values of line join indicator are defined:

1 1: mitre join
2: round join
3: bevel join

Data Record Description:

The parameter defines the line join indicator value.

2) CGM Encodings (reference ISO 8632 CGM; Parts 2,3,4)

All encodings will be handled in the same way. The entire data
re-ord, containing the data record items in sequential order from
first to last, will be treated as a string. Ignoring (for the
moment) the contents of the "string-, the entire data record will
be encoded according to the rules for string in that encoding.
Considering the string contents (that is, the data record items),
the base data types in the data record are encoded according to the
encoding rules for that type in that encoding. For example, in the
binary encoding, a data record that contains two 16 bit integers
would be coded as if it were a string of length 4. Within the four
octets that comprise the string's contents, the two 16 bit integers
would be coded using the binary coding for 16 bit binary integers.

I
I
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3) GKS Functional Description (reference ISO 7942 GKS 3
functional description)

This escape is applicable at level Oa and above. A functional
description of its parameters is given below:

Name Values Data Type
escape function identifier as assigned N

input data record:.
line join indicator (MITRE, ROUND, E

BEVEL) U
output data record:

none U
Errors:

8 GKS not in proper state: GKS shall be in one of the I
states GKOP,WSOP, WSAC, or SGOP

4) GKS FORTRAN language binding (reference ISO/IEC 8651-1, GKS
Language Bindings; Part 1: FORTRAN)

a) The following language binding is proposed for the "GEpqrs" form I
(as defined in subclause 9.1 of the GKS FORTRAN language binding)
of the escape (pqrs is to be assigned by the Registration Authority
to correspond to the assigned Register Identifier):

SUBROUTINE GEpqrs(LNJOIN)

Input Parameters: 5
INTEGER LNJOIN line join indicator (MITRE, ROUND,

BEVEL)

Output Parameters: I
NONE

The following mnemonic FORTRAN names and their values for GKS m
ENUMERATION type values are added to the list in the GKS FORTRAN
binding:

line join indicator mitre, round, bevel U
INTEGER GMITRE, GROUND, GBEVEL
PARAMETER (GMITRE-1, GROUND-2, GBEVEL=3) 3

I
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b) The following parameters are proposed for use when accessing
this escape through the GESC function of subclause 9.: of the GKS
FORTRAN language binding standard:

Parameters used by the Pack Data Record function for the Input Data
Record:

INTEGER IL 1
INTEGER 1A( 1 ) line join indicator (MITRE, ROUND, BEVEL)
INTEGER RL 0
INTEGER SL 0

The Unpack Data Record function is not required by this escape.

5) Pascal language binding (reference: ISO/IEC 8651-2, GKS
Language Bindings; Part 2: Pascal)

The following Pascal language binding is proposed for the procedure
"GEscape" as defined in subclause 6.2 of the GKS Pascal language
binding (note the case variant "I" will be replaced with the actual
ESCAPE identifier at registration):

GEscapeLineJoin - (Mitre, Round, Bevel);

GREscapeDataIn - RECORD
CASE EscapeId : GTEscapeDataTag of

1:(
U0001 LineJoinIndicator : GEscapeLineJoin);

END;

GREscapeDataOut - RECORD
CASE EscapeId : GTEscapeDataTag of

1: () ; (*Null Record*)
END;
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6) GKS Ada Language binding (reference ISO/IEC 8651-3 GKS
Language Bindings; Part 3: Ada)

Registered ESCAPE's are in a library package name GKSESCAPE. GKS
Ada provides a data type package, GKSTYPES which provides type
declarations. 3
The binding for the "procedure SETLINEJOIN" form (as defined in
subclause 4.1 of the GKS Ada language binding) of the ESCAPE is:

-- Escape function for a set line join
-- Data type ESCAPEID is defined in package GKSESCAPE.
-- Other data types are defined in package GKSTYPES.

with GKS TYPES; I
use GKS TYPES;
package GKSESCAPES is

type LINEJOININDICATORTYPE is (MITRE, ROUND, BEVEL);
LINEJOININDICATOR VALUE : in LINEJOININDICTORTYPE;

procedure SET LINE JOIN
(LINEJOININDICATORVALUE : in LINEJOIN INDICTORTYPE );

-- more ESCAPE procedures can be inserted here 3
end GK-SESCAPE;

I
I
m
I
U
I
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IProposal Number: 40

IDate of Presentation: [10 April 1987

Sponsoring Authority: 7ANSI

Class of Graphical Item: a P

GOP Identifier: I Poly Cubic Bezier Curve

Description
The point set used with this GDP is divided into disjoint sets consisting of four consecutive points each. A
separate Bezier cubic curve is drawn using each consecutive set of four points. The curve starts at the first
point and ends at the fourth point within each set The second and third points in each set are used as control
points. In the event that the points within consecutive sets do not =overlapO (for example, the fourth point of one
set does not have the same value as the first point in the next set), the curve segments are not implicitly
connected. A poly Bezier curve is a line primitive that takes line attributes. See the attached sheets for a
detailed description.

Additional Comments
None.

Justification for Inclusion
Bezier curves are widely available in proprietary graphics systems. They are needed to support the
requirements of office document exchange and publishing.

Relationship to Standards

1) ISO 7942 (GKS) - Specifies a registered GDP as defined in 5.3.

2) ISO 8632 (CGM) - Specifies a registered GDP as defined in 5.6.10.

3) ISO 8651 (GKS Language Bindings) - Specifies a registered GDP. (See attached sheets).
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Deserip•tion-3

Poly Cubic Sexier Curve adds a Bezier cubic curve between the
first point, referred to here as (X0, Y0 ) and the fourth point (X3, m
Y1), using (XI, Y1 ) and (X 21 Y2 ) as control points, for each

consecutive set of four points in the point list. These consecutive
sets of points are obtained by dividing the point list into I
disjoint sets of four consecutive points each. In the event that
points within the consecutive sets do not "overlap" (for example,
if the fourth point of one set does not have the same value as the
first point of the next set), the curve segments are not I
implicitely connected. If the number of points in the point list is
not an even multiple of four, then only those point sets (if any)
that contain four points shall be used. Any reraining points shall
be ignored.

Each set of four points defines the shape of its curve
geometrically. The curve starts at (X0 , Y0), it is tangent to the I
line from (X0 , Y0 ) to (X1 , Y1 ) at that point, and it leaves the
point in that direction. The curve ends at (X3 , Y3), it is tangent
to the line from( X2 , Y2 ) to (X0, ro) at that point, and it I
approaches the point from that direction. The lengths of the lines
(Xo, Yo) to (XI, Y,) and

(X2 , Y2 ) to (X3, Y3) represent in some sense the "velocity" of the
path at the endpoints. The curve is always contained in the convex
hull of the four points. 3
The mathematical foundation of a Bezier cubic curve is derived from

a pair of parametric cubic equations:

x(t) - axt 3 + b t 2 c+ t + Xo

y(t) - a tC3 + by C2 + Cyt + Yo

The cubic section produced by Cubic Sezier Curve is the path
traced by x(t) and y(t) as t ranges from 0 to 1. The Bezier control
points corresponding to this curve are:

x1 ' xo + cX/3 Y, " YO + c1/3

X2 'w X1 + (CX + b,)/3 Y2 " Yy + (CY + by)/3

X3 Xo + c,, + bx + ax Y3 " YO + C•, + b , + aym
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3 Poly Cubic Bezier Curve

3 Relationshi- to partiCular standards:

1) CGM Functional Specification (reference ISO 8632 CGM;
Part 1: Functional Description)

SA functional description of the Bezier curve generalized drawing
primitive parameters is:

Parameters:

function identifier (I) as assigned by the Registration
m Authority

point list(nP)3 data record(D)

3 Items for Data Record:

The data record is empty (that is, it is a null string.)

* Data Record Description:

The data record is empty.

m 2) CGH Encodings (reference ISO 8632 CGM; Parts 2,3,4)

All encodings will be handled in the same way. The entire data
record, containing the data record items in sequential order from
first to last, will be treated as a string. Ignoring (for the
moment) the contents of the "string", the entire data record will
be encoded according to the rules for string in that encoding.
Considering the string contents (that is, the data record items),
the base data types in the data record are encoded according to the
encoding rules for that type in that encoding. For example, in the
binary encoding, a data record that contains two 16 bit integers
would be coded as if it were a string of length 4. Within the four
octets that comprise the string's contents, the two 16 bit integers
would be coded using the binary coding for 16 bit binary integers.

I
I
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3) GKS Functional Specification (reference ISO 7942 GKS
Functional Description)

This GDP is applicable at level Oa and above. It will use the
polyline attribute set. The control points are transformed to NDC
and the Bezier curve through those points is then drawn. A l
functional description of its input parameters is:

Name Coordinate System Values Data Type Range
number of points (4) 1

M 4-tuples of Bezier WC Mx4xP >0
control points

GDP identifier as assigned
N3

GDP data record: empty

Errors: I
5 GKS not in proper state: GKS shall be either in the state

WSAC or In the state SGOP 1
100 Number of points is invalid: the number of points shall be

a multiple of four and shall be greater than zero 1

4) GXS FORTRAN language binding (reference ISO/IEC 8651-1, GKS
Language Bindings; Part 1: FORTRAN)

a) The following language binding is proposed for the "GDpqrs" form 3
(as defined in subclause 9.1 of the GKS FORTRAN language binding)
of the GDP (pqrs is to be assigned by the Registration Authority to
correspond to the assigned Register Identifier):

II
SUBROUTINE GDpqrs( N, PXA, PYA

Input Parameters: l
INTEGER N number of points (M*4)
REAL PXA(M*4), PYA(M*4) 4-tuples of Bezier control points

b) The following parameters are proposed for use when accessing 1
this GDP through the GGDP function of subclause 9.3 of the GKS
FORTRAN language binding standard:

Parameters used by the Pack Data Record function for the Input Data
Record:

INTEGER IL 0
INTEGER RL 0
INTEGER SL 0

The Unpack Data Record function is not required by this escape. 3
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5) Pascal language binding (reference: ISO/IEC 8651-2 GKS
Language Bindings; Part 2: Pascal)

I The following Pascal language binding is proposed for the procedure
"GEscape" as defined in subclause 6.2 of the GKS Pascal language
binding (note the case variant "I" will be replaced with the actual
ESCAPE identifier at registration):

NumPoints - M*4;3 Points : GAPointArray;

GRGDPData - RECORD
CASE GDPId : GTGDPDataTag OF

1: 0; (* null data record*)
END;

3 6) GKS Ada language binding (reference ISO/IEC 8651-3 GKS
Language Bindings; Part 3: Ada)

Registered GDP's are in a library package named GKS GDP. GKS Ada
provides a data type package, GKSTYPES which provides types
declarations.

3 The binding for the "procedure BEZIERCURVE" form (as defined in
subclause 4.1 of the GKS Ada language binding) of the GDP is:

I -- GDP function for a Bezier curve.
-- Data type GDP_ DATA RECORD is defined in package GKSGDP.
-- GDPID and other data types are defined in package GKSTYPES.

with GKS TYPES;
use GKSTYPES;
package GKS GDP is

type BEZIERPOINTS is new WC.POINTARRAY (1...);

procedure BEZIERCURVE
(BEZIER CONTROLPOINTS :in BEZIERPOINTS;GDPIDENTIFIER :in GDP_ID);

-- more GDP procedures can be inserted here

I end GKSGDP;

I
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Proposal Number: 41

Date of Presentation: 10 April 1987

Sponsoring Authority . ANSI 3
Class of Graphical Item: IGDP

[GDP IdentItler: jConic Arc 3
Description

A bounded, connected portion of a parent conic curve is defined in a definition space and then transformed into an
spproipriate standard-dependent coordinate system by, the conic arc transformation matrix. The conic arc
transformation matrix is defined by the registered escape function Set Conic Arc Transformation Matrix. A

Conic Arc is a line primitive that takes line attributes. See the attached sheets for a detailed description.

I
I

Additional Comments

None. 3

I

Justification for Inclusion U
Conic arcs are commonly found in proprietary graphics system. They are needed to support the requirements of
office document and engineering drawing exchange.

I

Relationship to Standards I
1) ISO 7942 (GKS) - Spectfies a registered GDP as defined in 5.3.

2) ISO 8632 (CGM) - Specifies a registered GDP as defined in 5.6.10. 3
3) ISO 8651 (GKS Language Bindings) - Specifies a registered GDP. (See attached sheets).

I
I
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U A conic arc is generated which is defined as follows:

A conic arc is a bounded connected portion of a parent conic curve
which consists of more than one point. The parent arc is either an
ellipse, a parabola, or a hyperbola. The conic arc is defined by a

start point, P, an end point, Q, and six parameters, A,B,CD,E, and
F. The conic arc itself is defined by the six parameters and the
following equation:

3 A*Xt 2 + B*XtYt +C*Yt 2 +D*Xt +E*Yt +F - 0

where (Xt, Yt) is an abstract Cartesian coordinate system called

"definition space". In order for the conic arc to be processed
correctly by the receiving system given the above presentation, the
conic arc entity must be positioned such that each of its axes is
parellel to either the Xt axis or Yt axis. The arc is then

positioned correctly in the appropriate computer graphics
coordinate system by using the value of the current Conic Arc
Transformation Matrix.

To determine the form of the conic arc, the quantities Q1, Q2 and
Q3 are defined as follows:

Q1 - determinant of I A 8/2 D/2 I
I B1/2 C E/2l
I D/2 E/2 F!

Q2 - determinant of I A 8/2 /
/ B/2 C I

3 Q3 - A + C

If Q2>0 and (Q1*Q3)<O, then the arc is elliptical.
If Q2<0 and Q1<>O, then the arc is hyperbolic.
If Q2-0 and Q1<>O, the the arc is parabolic.
If Q1-0 or if both Q2>0 and (Ql*Q3)>=O, the results are
implementation dependent.

3 In the case where the conic arc is elliptical, to distinquish the
arc in question from its complement, the direction of the arc with
respect to the definition space must be from start point to end3 point in a counter-clockwise direction.

In the case where the conic arc is parabolic or hyperbolic, the
parameterization defines a unique portion of the parabola or a
unique portion of a branch of the hyperbola, thus, the direction is
irrelevant.

The direction of the conic arc with respect to the space where it
is drawn is determined by the original direction of the arc in
definition space, in conjunction with the action of the current
Conic Arc Transformation Matrix. 191
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RAlationnhi +-o n articular standedMs: 3
1) CGM Functional Specification (reference ISO 8632 CGM;
Part 1: Functional Description)

The start and end points are in definition space and are always
encoded as real numbers. The arc is transformed to VDC using the
current Conic Arc Transformation Matrix and is then drawn. A
functional description of the conic arc parameters is:

Parameters: *

function identifier (I) as assigned by the RegistrationAuthority

point list(nP) - P, Q A

data record (D):
A
B
C
D EUF

Items for Data Record: 3
A
B
CU
D
E

Data Record Description:

The data record contains the six coefficients of the defining
equation.

2) CGM Encodings (reference ISO 8632 CGM; Parts 2,3,4) 3
All encodings will be handled in the same way. The entire data
record, containing the data record items in sequential order from
first to last, will be treated as a string. Ignoring (for the I
moment) the contents of the "string", the entire data record will
be encoded according to the rules for string in that encoding.
Considering the string contents (that is, the data record items),
the base data types in the data record are encoded according to the I
encoding rules for that type in that encoding. For example, in the
binary encoding, a data record that contains two 16 bit integers
would be coded as if it were a string of length 4. Within the fouroctets that comprise the string's contents, the two 16 bit integers
would be coded using the binary coding for 16 bit binary integers.
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3) GKs Functional Specification (reference ISO 7942 GKS
Functional Description)

I This GDP is applicable at level Oa and above. It will use the
polyline attribute set. The arc is transformed to NDC using the
current Conic Arc Transformation Matrix and then drawn. A
functional description of its input parameters is:

Name Coordinate System Values Data Type5 number of points (2) I

GPD identifier as assigned N

GDP data record
(conic arc coefficients):
A R
B R
C R
D R
E R
F RU

Errors:

5 GKS not in proper state: GKS shall be in the state
WSAC or in the state SGOP

100 Number of points is invalid: The number of points must be5 two (2).

4) GKS FORTRAN language binding (reference ISO/IEC 8651-1 GKS
Language Bindings; Part 1: FORTRAN)

I a) The following language binding is proposed for the "GDpqrs" form
(as defined in subclause 9.1 of the GKS FORTRAN language binding)
of the GDP (pqrs is to be assigned by the Registration Authority to
correspond to the assigned Register Identifier):

SUBROUTINE GDpqrs (P, Q, A, B, C, D, E, F)

3 Input Parameters:
REAL P(2), Q(2) conic arc endpoints
REAL A, B, C, D, E, F conic arc coefficients

I
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b) The following parameters are proposed for use when accessing
this GDP through the GGDP function of subclause 9.3 of the GKS
FORTRAN language binding standard:

Parameters used by the Pack Data Record function for the Input Data
Record:

IerdRINTEGER IL 0 I
INTEGER RL 6
REAL RA( 1) A
REAL RA( 2) B
REAL RA( 4 ) C
REAL RA( 4 ) D
REAL RA(5 E
REAL RA( 6) F
INTEGER SL 0

The Unpack Data Record function is not required by this escape. I

1
I
I
I
I
I
I
I
I
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I 5) Pascal language binding (reference: ISO/IEC 8651-2, GKS
Language Bindings; Part 2: Pascal)

3 The following Pascal language binding is proposed for the procedure
"GEscape" as defined in subclause 6.2 of the GKS Pascal language
binding (note the case variant "1" will be replaced with the actual
ESCAPE identifier at registration):

NumPoints - 2;

GRGDPData - RECORD
CASE GDPId : GTGDPDataTag OF

1:(
U0001 CoefA : REAL;
U0001 CoefB : REAL;
U0001 CoefC : REAL;
U0001 CoefD : REAL;U0001 CoefE : REAL;
U0001 CoefF : REAL);

3 END;

I
I
I
I
I
I
I
I
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6) GKS Ada language binding (reference ISO/IEC 8651-3, GKS
Language Bindings; Part 3:Ada) 3
Registered GDP's are in a library package named GKS GDP. GKS Ada
provides a data type package, GKSTYPES which provides type
declarations.

The binding for the "procedure CONIC ARC" form (as defined in
subclause 4.1 of the GKS Ada language binding) of the GDP is: 3
-- GDP function for a conic arc.
-- Data type GDP DATA RECORD is defined in package GKS GDP.
-- GDPID and other data types are defined in package GKSTYPES.

with GKSTYPES; I
use GKSTYPES;
package GKS GDP is

type CONICARCDATARECORD is new GDP DATARECORD (0,6,0);

procedure CONIC ARC
(CONIC ARCRECORD : in CONICARCDATARECORD); 3

-- The components of the CONIC ARC DATA RECORD are the start and end
-- points as well as the coefficients specified in the registration
-- procedure. 3
-- more GDP procedures can be inserted here

end GKS_GDP; 3

1
I
I
I
I
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SProposal Number:• 42

Date of Presentation: 10 April 1987

s ponsorlng Authority: I ANSI

Class at Graphical Item: I ESCAPE

LSpecific Escace I Function Identifier: I Set Conic Arc Transformation Matrix

Description
This escape function sets a value of the transformation matrix needed to describe how a conic arc described by
the registered GDP Conic Arc is moved from 'definition space* to a standard-depended graphic coordinate
system. See attached sheets for a detailed description.

I
I

Additional Comments

None.

I
I

Justification for Inclusion

Conic arcs are commonly found in proprietary graphics system. They are needed to support the requirements of
engineering drawing exchange. Due to various numerical problems, such curves are best specified in a "definition
space* and then transformed to their final location by applying a transformation matrix. This escape function is
needed to supply values for the required *modelling* or transformation matrix.I

I
Relationship to Standards

1) ISO 7942 (GKS) - Specifies a registered GDP as defined in 5.3.

2) ISO 8632 (CGM) - Specifies a registered GDP as defined in 5.6.10.

3) ISO 8651 (GKS Language Bindings) - Specifies a GDP. See attached sheets.

I
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Set Conic At; Transfonfnation Matrix 3
D~seription"

This escape is intended to work in conjunction with the conic arc
generalized drawing primitive to transform the conic arc from
definition space to "drawing space". Drawing space is a
standard-dependent coordinate system, usually World Coordinates for
API standards and Virtual Device Coordinates for metafile and
device interface standards. The conic arc transformation matrix
transforms definition space point coordinates by means of a matrix
multiplication. This transformation is performed by applying the
following matrix multiplication to coordinates:

/ RII R12 R1 3 I/ Xin I /x Iut

/ R2 1 R2 2 R2 3 /lx YiX - / rout I
where /RijI is the transformation matrix, (Xin, Yin) is the I
corrdinate to be transformed and (Xout, Yout) is the coordinate
resulting from the transformation. Both the input and output
coordinate systems are assumed to be orthogonal, Cartesian and
right-handed. The default transformation matrix is:

/1 0 0/1

(Note: IGES version 3.0 defines this transformation as a matrix
multiplication followed by a vector addition (translation). To be
consistent with the way transformations are defined in computer
graphics standards, an equivalent homogeneous coordinate
formulation is used here instead. To translate this form to the
IGES form, simply use the first two columns of the above matrix as
the IGES matrix and the last column as the "T-vector" values T1 and
T2 in IGES.]

I
I
I
I
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Set Conic Arc Transformation Matrix

ftIationshiR to pmrtieular standards:

1) CGM Functional Specification (reference ISO 8632 CGM;
Part 1: Functional Description)

This matrix is used to transform a Conic Arc element from its
definition space into VDC where it is drawn. A functional
description of the Set Conic Arc Transformation Matrix escape
parameters is:

Parameters:

function identifier (I) as assigned by the Registration
Authority

data record (D):
R1 1
R1 2

R1 3
R2 1
R22

R2 3

Items for Data Record:

R11
R12

R1 3

R2 1
R22

R2 3

Data Record Description:

The parameters define a 2x3 matrix used to transform a Conic
Arc element from its definition space into VDC where it is drawn.

2) CGH Encodings (reference ISO 8632 CGM; Parts 2,3,4)

All encodings will be handled in the same way. The entire data
record, containing the data record items in sequential order from
first to last, will be treated as a string. Ignoring (for the
moment) the contents of the "string", the entire data record will
be encoded according to the rules for string in that encoding.
Considering the string contents (that is, the data record items),
the base data types in the data record are encoded according to the
encoding rules for that type in that encoding. For example, in the
binary encoding, a data record that contains two 16 bit integers
would be coded as if it were a string of length 4. Within the four
octets that comprise the string's contents, the two 16 bit integers
would be coded using the binary coding for 16 bit binary integers.
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3) GKS Functional Description (reference ISO 7942 GKS I
functional description)

This escape is applicable at level Oa and above. A functional I
description of its parameters is given below:

Name Values Data Type
escape function identifier as assigned N

(transformation matrix) 2X3XR
Rll RR12 R
R13 R

R21 R
R22 R
R23 R

output data record:
none U

Errors:

5 GKS not in proper state: GKS shall be in the state
WSAC or in the state SGOP

100 Number of points is invalid

4) GKS FORTRAN language binding (reference ISO/IEC 8651-1, GKS
Language Bindings; Part 1: FORTRAN) U
a) The following language binding is proposed for the "GEpqrs" form
(as defined in subclause 9.1 of the GKS FORTRAN language binding)
of the escape (pqrs is to be assigned by the Registration Authority
to correspond to the assigned Register Identifier):

SUBROUTINE GEpqrs(Rll, R12, R13, R21, R22, R23)

Input Parameters:
REAL R11 2X3 transformation matrix
REAL R12 I
REAL R13
REAL R21
REAL R22
REAL R23

Output Parameters:
NONEI
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U Set Conic Arc Transformation Matrix

b) The following parameters are proposed for use when accessing
this escape through the GESC function of Paragraph 9.3 of the GKS
FORTRAN language binding standard:

Parameters used by the Pack Data Record function for the Input Data
Record:

INTEGER IL 0
INTEGER RL 6
REAL RA( 1 ) R1
REAL RA( 2 ) R12
REAL RA( 3 ) R13
REAL RA( 4 R21REAL RA( 5 ) R22REAL RA( 6 ) R23

INTEGER SL 0

The Unpack Data Record function is not requira oy thii escape.I
5) Pascal language b)inding (reference: ISO/IEC 8651-2 GKS
Language Bindings; Part 2: Pasial)

The following Pascal language binding is proposed for the procedure
"GEscape" as defined in subclause 6.2 of the GKS Pascal language
binding (note the case variant "In will be replaced with the actual
ESCAPE identifier ac registration):

GREscapeDataIn - RECORD
CASE EscapelD : GTEscapeDataTag of

1:(
U0001 MatrixRealll : REAL;
U0001 MatrixReall2 : REAL;
U0001 MatrixRea113 : REAL;
U0001 MatrixReal22 : REAL;
U0001 MatrixReal22 : REAL;

END U0001 MatrixRea123 : REAL) ;I END;

GREscapeDataOut - RECORD
CASE EscapeId : GTEscapeDataTag of

1: () ; (* Null Record*)
END;

2
I
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Set Conic Arc Transtormation Matrix U
6) GKS Ada Language binding (reference ISO/IEC 8651-3, GKS
Language Bindings; Part 3:Ada)

Registered ESCAPE's are in a library package named GKSESCAPE. GKS
Ada provides a data type package, GKSTYPES which provides type
declarations.

The binding for the "procedure SETCONIC ARC TRANSFORMATION_
MATRIX" form (as defined in subclause 4.1 of the GKS Ada language
binding) of the ESCAPE is:

-- Escape function for a set conic arc transformation. U
-- Data type ESCAPE ID and ESCAPE FLOAT are defined in package
-- GKS ESCAPE.
-- Other data types are defined in package GKSTYPES.

with GKS TYPES;
use GKS TYPES;
package-GKS ESCAPE is

type CONICTRANSFORMMATRIX is array (1..2,1..3) of ESCAPEFLOAT;

procedure SETCONIC ARCTRANSFORMATION MATRIX
(CONIC-ARCMATRIX : CONIC-TRANSFORMMATRIX );

-- The components of CONICARC DATA are the 2X3 transformation
--matrix specified in the registration proposal

-- more ESCAPE procedures can be inserted here

end GKSESCAPE; 5
I
U
U
I
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I Pri;o osal Number:! 43

Date of Presentation:! 10 April 1987 I

3 Sponsoring Authorit : -ANSI

IClass of Graphical Item: IGCP

I GOP Identifier: I Parametric Spline Curve

Description
A planar (two dimensional) parametric spline curve is drawn. A parametric spline curve is a line primitive that
takes line attributes. See attached sheets for a detailed description.

I
I
I

Additional Comments
* None.

iI

I Justification for Inclusion
Parametncs spline curves are commonly found in proprietary graphics system. They are needed to support the
requirements of engineering drawing exchange.

I

I Relationship to Standards

1) ISO 7942 (GKS) - Specifies a registered GOP as defined in 5.3.

3 2) ISO 8632 (CGM) - Specifies a registered GDP as defined in 5.6.10.

3) ISO 8651 (GKS Language Bindings) - Specifies a registered GDP. (See attached sheets).

I
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Dsesription:

A parametric Spline curve as defined below is drawn. A
parametric spline curve is a sequence of parametric polynomial I
segments. The curve is defined using the following parameters:

curve type (E) I
N (number of segments) (I)
T (knot sequence for polynomial) ((N+I)R)
X coordinate polynomial list (N sets of four)

Ax,Bx,Cx,Dx ((4*N)R)

Y coordinate polynomial list (N sets of four)

Ay, By, CyDy ((4*N)R) .

This parametrization is generalized to allow for the representation
of many different parametric spline curves using this one element.
The curve type parameter indicates the type of parametric curve as
it was represented in the sending system before being converted to
this generic form. The following curve types are defined:

1) linear
2) quadratic
3) cubic
4) Wilson-Fowler
5) modified Wilson-Fowler
6) B spline

If the curve type is not one of the defined values, the default
value, linear, shall be used. m
The number of segments parameter, N, is the number of polynomial
segments to be used to define the curve. Each segment is defined by I
a cubic polynomial in X and Y that is evaluated using the eight
polynomial coefficients associated with that segment:
Ax, Bx, Cx,Dx,Ay,By, Cy,Dy. Segment i is delimited by its knots, T(i)
and T(i+1). If the number of segments is less than one (1), the
default value, one (1), shall be used.

The coordinates of the points of the ith segment of the curve are
given by the following cubic polynomial equations. Note that
coeificients D, or C and D will be zero if the polynomials are of
degrees 2 or 1, respectively:

X(u) - Ax(i) + B,(i) *s + Cx(i) -s 2 + Dxi) *s3
Y(u) - Ay(i) + By(i) *s + Cy(i) *s2 Dy(i) *s3

where T(i) <- u <- T(i+1),i-1,...,N and s - u - T(i). In order to
avoid degeneracy, for each i at least one of the six real
coefficients Bx,CxDxByCyDy must be non-zero. If the knot
sequence or the Y coordinate polynomial lists are invalid, the I
results are implementation dependent.
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3 To enable determination of the terminate point and derivatives
without computing the polynomials, the Nth polynomials and
derivatives are evaluated at u - T(N+I). These data, divided by the
appropriate factorial (i.e. the second derivative divided by 2!,
the third by 3!, etc.), are used as the N+Ist or terminate point
values.

I
I
I
I
I
I
I
I
I
I
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1) CGM Functional Specification (reference ISO 8632 CGM;
Part 1: Functional Description)

The parameters of the curve are transformed to VDC and the curve is
drawn. A functional description of the parametric spline curve I
parameters is:

Parameters: m

function identifier (I) as assigned by the RegistrationAuthorityI

point list - empty 

I
data record (D): -

C (curve type) (Note 1) (E)
N (number of segments) (1)
T (knot sequence for polynomial) ((N+I)R)
X coordinate polynomial list (N sets of four)

AX,BX,CX,DX ((4*N)R)

Y coordinate polynomial list (N sets of four)

AY, BY, CY, DY ((4*N) R) .

Note 1: Curve type is one of (linear, quadratic, cubic, I
Wilson-Fowler, modified Wilson-Fowler, B spline)

Items for Data Record: N
CI

N
T(1)

T (N+l)
AX(1)
BX(1)

DX(1)
AX(2)

BX (2).

AY(1)
BY(I)

Data Record Description:

The data record contains the parameters needed to define the
parametric spline curve:, curve type, number of segments, knot
sequence list, and the coefficients of the two polynomials that
define the X and Y coordinate values, respectively, for the curve.

2
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2) CGH Encodings (reference ISO 8632 CGM; Parts 2,3,4)

All encodings will be handled in the same way. The entire data
record, containing the data record items in sequential order from
first to last, will be treated as a string. Ignoring (for the

moment) the contents of the "string", the entire data record will
be encoded according to the rules for string in that encoding.
Considering the string contents (that is, the data record items),
the base data types in the data record are encoded according to the
encoding rules for that type in that encoding. For example, in the
binary encoding, a data record that contains two 16 bit integers
would be coded as if it were a string of length 4. Within the four
octets that comprise the string's contents, the two 16 bit integers
would be coded using the binary coding for 16 bit binary integers.

3) GRS runctional Specification (reference ISO 7942 GKS
Functional Description)

This GDP is applicable at level Oa and above. It will use the
polyline attribute set. The parameters of the curve are
transformed to NDC and the curve is drawn. A functional
description of its input parameters is:

Name Coordinate System Values Data Type

number of points (0) I

3 GDP identifier as assigned N

GDP data record:
see IGES attachments for definitions

CTYPE Note 1 I

3 NSEG I

knot sequence for (N+l)R
polynomials

X coordinate polynomial ((4*N) R)
list

Y coordinate polynomial ((4*N)R).
list

3 Note 1: Curve type is one of (linear, quadratic, cubic,
Wilson-Fowler, modified Wilson-Fowler, B spline)

I Errors:

5 GKS not in proper state: GKS shall be in the state
WSAC or in the state SGOP

100 Number of points is invalid
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4) G.S FORTRAN language binding (reference ISO/IEC 8651-1, GKS
Lanquage Bindings; Part 1: FORTRAN)

a) The following language binding is proposed for the "GDpqrs" form I
(as defined in subclause 9.1 of the GKS FORTRAN language binding)
of the GDP (pqrs is to be assigned by the Registration Authority to
correspond to the assigned Register Identifier): 3

SUBROUTINE GDpqrs( CTYPE, NSEG, T, X, y

Input Parameters: 3
INTEGER CTYPE curve type
INTEGER NSEG number of polynomial segments
REAL T(NSEG+l) knot sequence list
REAL X(NSEG,4) X coordinate polynomial coefficients
REAL Y(NSEG;4) Y coordinate polynomial coefficients

The following mnemonic FORTRAN names and their values for GKS 1
ENUMERATION type values are added to the list in the GKS FORTRAN
binding:

curve type linear, quadratic, cubic, Wilson-Fowler, 1
modified Wilson-Fowler, B-spline

INTEGER GLIN, GQUAD, GCUBIC, GWLFOW,
GMWLFOW, GBSPLN I

PARAMETER (GLIN-1, GQUAD-2, GCUBIC-3, GWLFOW-4,
GMWLFOW-5, GBSPLN-6)

b) The following parameters are proposed for use when accessing I
this GDP through the GGDP function of subclause 9.3 of the GKS
FORTRAN language binding standard: 1

Parameters used by the Pack Data Record function for the Input Data
Record:

Integer IL 2
Integer IA(1) C
Integer IA(2) N
Integer RL (9N+1)R
Real RA(1) T(1)

Real RA(N+l) T(N+I)
Real RA(N+2) AX(1) 3
Real RA(N+3) BX(1)
Real RA(N+4) CX(1)
Real RA(N+5) DX(1)
Real RA(N+6) AX(2)
Real RA(N+7) BX(2)

Real RA(5N+2) AY(1)
Real RA(5N+3) BY(1)

Integer SL 0

The Unpack Data Record function is not required by this escape.

208 3
I



1

Paranetric SpUn Curve

5) Pascal language binding (reference: ISO/IEC 8651-2, GKS
Language Bindings; Part 2: Pascal)

The following Pascal language binding is proposed for the procedure
"GEscape" as defined in subclause 6.2 of the GKS Pascal language
binding (note the case variant "I" will be replaced with the actual
ESCAPE identifier at registration):

GEGDPCurveProperty5 - (linear, quadratic, cubic,
Wilson-Fowler, modified Wilson-Fowler,
B-spline);

GRGDPData - RECORD
CASE GDPId : GTGDPDataTag OF

1:(
U0001 CType : GEGDPCurveProperty5;
U0001 NSeg INTEGER;
U0001 T : array [1..(NSeg+1)] of REAL;
U0001 X : array (1..(4*NSeg)] of REAL;
E; U0001 Y : array (l..(4*NSeg)] of REAL);

2END;

I
I
I
I
I
I
I
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6) GXS Ada language binding (reference ISO DIS 8651/3 GKS
Language Bindings; Part 3: Ada)

Registered GDP's are in a library package named GKSGDP. GKS Ada I
provides a data type package, GKSTYPES which provides type
declarations.

The binding for the "procedure PARAMETRIC SPLINECURVE" form (as
defined in Paragraph 4.1 of the GKS Ada language binding) of the
GDP is:

-- GDP function for a parametric spline curve gap.
-- Data type GDP_DATARECORD is defined in package GKS GDP.
-- GDP_ID and other data types are defined in package GKSTYPES.

with GKS TYPES;
use GKS TYPES;
package-GKSGDP is

type CURVE TYPE is (linear, quadratic, cubic, Wilson-Fowler,
modified Wilson-Fowler, B-spline);

type KNOTS is array (SMALL NATURAL range<>) of
ESCAPE-FLOAT;

type SPLINECURVEDATARECORD (NUMSEG : SMALLNATURAL :- 0)is
record
SPLINE TYPE : CURVETYPE;
KNOT SEQUENCE : KNOTS (1.. (NUM SEG+1));
POLYNOMIALS : POLYNOMIAL ARRAY (1..NUM_SEG,1. .4);

end record;

procedure PARAMETRICSPLINECURVE
(SPLINECURVE RECORD : in SPLINECURVEDATARECORD);

-- The components of the SPLINECURVEDATARECORD are those
-- specified in the registration proposal. I
-- more GDP procedures can be inserted here-- I
end GKSGDP;

2
I
I
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Proposal Number:. 44

Date of Presentation: 10 April 1987

I Sponsorin; Authority: I ANSi 
.

I Class of Graphical Item: I GCP

GOP Identifier: I Rational B-Spline Curve

Descriptlon
A planar (two dimensional) rational spline 6-spline curve is drawn. A rational B-spline curve is a line primitive
that takes line attributes. See attached sheets for a detailed description.

I
I

I _A ditlonal Comments
None.U

I
Justification for Inclusion

Rational R-spuine curves are commonly found in proprietary graphics system. They are needed to support the
requirements of engineering drawing exchange.I

I
Relationship to Standards

1- ISO 7942 (GKS) - Specifies a registered GDP as defined in 5.3.

2) ISO 8632 (CGM) - Specifies a registered GDP as defined in 5.6.10.

3) ISO 8651 (GKS Language Bindings) - Specifies a registered GDP. (See attached sheets).

I
I
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A rational B-sa'line curve as defined below is drawn. The curve
is defined using the following parameters: I

K (upper index of summation) (I)
M (degree of the basis functions) (I)
curve open (one of: open, closed) (E) I
equation type (one of: rational, polynomial) (E)
T (knot sequence) ((K+M+I)R)
N (weights) ((K+I)R) I
P (control points) ((K+I)P)
start param ,end param (2R)

The parametric equation governing the definition of the rational I
B-spline curve is shown in the following expression:

K (i)bP (t) I
G(t) 

- 2p II
1-0

where W(i) are the weights, P(i) are the control points and bi are
the basis functions. 3
The B-spline basis functions, bi, are non-negative piecewise
polynomials of degree M. T is a non-decreasing sequence of real
numbers T(-M),...,T(O),..T(K+I). Each function bi is supported by
the knot sequence interval (T(i-M),T(i+1)J. Between any two
adjacent knot values, T(J) and T(J+I), the corresponding basis
function can be expressed as a single polynomial of degree M.

The curve itself is parametrized, with:

start param <- t <- end param,
T(O) < start param < end param <- T(N) I

Thus, for any parameter value t between T(O) and T(K+I), the sum of
the basis functions satisfies the following identity:

S()- 1.1

1-0

The B-Spline basis functions themselves are defined as follows. Let

N( t

denote the B-spline basis function of degree m supported on the
interval [ti±m, ti+IJ.
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The degree k functions are defined in terms of those of degree k-1
as follows:

Sk-I ( -- s ,..N(..sk ) I+ k - )N(t I so ... PskN Iof .... Isk k- SO Sk" + S,-

Since some denominators will be 0 in the case of multiple knots,
the convention 0/0 - 0 is adopted in the above definition.

If the knot sequence, weights, or control points are invalid (i.e.
they are not consistent or do not match the equation type) the
results are implementation dependent. If start param is greater
than end param, no curve shall be drawn. If the equation

If the beginning and ending points of the curve are identical, then
curve open is set to closed, otherwise, it is set to open. If curve
open is not one of the defined values, then the default value,
open, shall be used. When curve open is closed, and the derived
curve end points are not equal, the curve end points shall be
forced to be equal by an implementation dependent method.

i If all of the weights (i.e. elements of the weights array, W ) are
not equal, then equation type is set to rational. Otherwise, if all
of the weights are equal, then the weights cancel, the denominators
sum to one and the equation type becomes polynomial. If equation
type is not one of the defined values, then the default value,
rational, shall be used. If the value of equation type is not
consistent with the weight values, then the type equation inplied
by the weight values shall be substituted.

II
I
I
I
I
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Relationship to partieular standard: I
1) CGM Functional Specification (reference ISO 8632 CGM;
Part 1: Functional Description) U
The parameters of the curve are transformed to VDC and the curve is
then drawn. A functional description of the rational B-spline
parameters is:

Parameters:

function identifier (I) as assigned by the Registration
Authority

point list(nP) - contains the control points I

data record (D):

K (upper index of sum) (I) M
M (degree of the basic functions) (I)
curve open (one of: open, closed) (E)
equation type (one of: rational, polynomial (E) I
T (knot sequence) ((K+M+1)R)
W (weights) ((K+1) R)
P (control points) ((K+1)P)
start param, end param (2R)

Items for Data Record:

K
M
curve open
equation type
T (-M)
T(-M+1) 5
T (K+I)
W(O)

W(K+ 1)
start param
end param

Data Record Description:

The data record contains the parameters that define the I
rational B-spline curve: the upper index of summation, the basis
functions, curve open, equation type, the knot sequence, the
weights, and two parameters -- start param and end param -- that
determine the beginning and end of the curve.
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2) CGZ4 Encodings (reference ISO 8632 CGM; Parts 2,3,4)

All encodings will be handled in the same way. The entire data
record, containing the data record items in sequential order from
first to last, will be treated as a string. Ignoring (for the
moment) the contents of the "string", the entire data record will
be encoded according to the rules for string in that encoding.
Considering the string contents (that is, the data record items),
the base data types in the data record are encoded according to the
encoding rules for that type in that encoding. For example, in the
binary encoding, a data record that contains two 16 bit integers
would be coded as if it were a string of length 4. Within the fouroctets that comprise the string's contents, the two 16 bit integerswould be coded using the binary coding for 16 bit binary integers.

3) GKS Functional Specification (reference ISO 7942 GKS
Functional Description)

This GDP is applicable at level Oa and above. It will use the
polyline attribute set. The control points are transformed to NDC
and the curve is drawn. A functional description of its input
parameters is:

Name Coordinate System Values Data Type
number of points I

5 control points WC nxP

GDP identifier as assigned N

I GDP data record:

K (upper index of summation) I
M (degree of basis functions) I
CUROPN (open, closed) E
EQNTYP (rational,polynomial) E
T R
w R
SPARAM, EPARAM R

Errors:

5 GKS not in proper state: GKS shall be in the state
WSAC or in the state SGOP

100 Number of points is invalid

2
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4) GK FORTRAN language binding (reference ISO/IEC 8651-1, GKS

Language Bindings; Part 1: FORTRAN)

a) The following language binding is proposed for the "GDpqrs" form m
(as defined in subclause 9.1 of the GKS FORTRAN language binding)
of the GDP (pqrs is to be assigned by the Registration Authority to
correspond to the assigned Register Identifier):

SUBROUTINE GDpqrs(N, PXA, PYA, K, M, CUROPN, EQNTYP, T,
+ W, SPARAM, EPARAM) 3
Input Parameters:
INTEGER N number of control points
REAL PXA(*), PYA(*) control points I
INTEGER K upper index of summation
INTEGER M degree of basis functions
INTEGER CUROPN
REAL T( N+2M ) knot sequence

REAL W( K ) weight
REAL SPARAM,EPARAM determines start and end points 3

The following mnemonic FORTRAN names and their values for GKS
ENUMERATION type values are added to the list in the GKS FORTRAN
binding:

curve open open, closed
INTEGER GCROPN, GCRCLO
PARAMETER (GCROPN-0, GGCRCLO-1)

equation type rational, polynomial
INTEGER GEQRAT, GEQPOL m
PARAMETER (GEORAT -0, GEQRAT -1)

I
U
I
I
I

216 3
r



I

Raional B-pUn.

b) The following parameters are proposed for use when accessing
this GDP through the GGDP function of subclause 9.3 of the GKS
FORTRAN language binding standard:

Parameters used by the Pack Data Record function for the Input Data
* Record:

Integer IL 4
Integer IA(1) K
Integer IA(2) M
Integer IA(3) CUROPN
Integer IA(4) EQNTYP
Integer RL 2K + M + 4
Real RA(1) T(-M)
Real RA(2) T(-M+I)

Real RA(K+M+1) T(K+1)
Real RA(K+M+2) W(O)

Real RA(2K+M+2) W(K+I)
Real RA(2K+M+3) SPARAM
Real RA(2K+M+4) EPARAMInteger SL 0

I The Unpack Data Record function is not required by this escape.

5) Pascal language binding (reference: ISO/IEC 8651-2, GKS
Language Bindings; Part 2: Pascal)

The following Pascal language binding is proposed for the procedure3 "GEscape" as defined in subclause 6.2 of the GKS Pascal language
binding (note the case variant "1" will be replaced with the actual
ESCAPE identifier at registration):

I GEGDPCurveProperty2- (GVGDPOpen, GVGDPClosed);
GEGDPCurvePr6perty3 - (GVGDPRational, GVGDPPolynomial) ;

Points : GAPointArray; (*control points*)

GRGDPData - RECORD
CASE GDPId : GTGDPDataTag OF

1:(
U0001 K : INTEGER;
U0001 M : INTEGER;
U0001 CurveOpen : GEGDPCurveProperty2;
U0001 EquationType : GEGDPCurveProperty3;
U0001 T REAL;
U0001 W : REAL;
U0001 StartParam : REAL;
U0001 EndParam : REAL;)

END;
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6) GKS Ada language binding (reference ISO/IEC 8651-3, GKS
Language Bindings; Part 3: Ada)

a) Registered GDP's are in a library package named GKSGDP. GKS
Ada provides a data type package, GKSTYPES which provides type
declarations.

The binding for the wprocedure RationalBSPLINECURVE" form
(as defined in subclause 4.1 of the GKS Ada language binding) of
the GDP is: I
-- GDP function for a rational BSpline curve.-- Data type GDPDATARECORD is defined in package GKS GDP.
-- GDP_ID and other data types are defined in package GKSTYPES.--Dt tyeGPDTEODi eie npcaeGSGP

with GKS-TYPES;
use GKS-TYPES;
package GKSGDP is

type CURVE OPEN TYPE is (OPENP CLOSED);
CURVE_OPENVALUE : in CURVEOPENTYPE;

type EQUATIONTYPE is (RATIONAL, POLYNOMIAL); I
EQUATIONVALUE : in EQUATION-TYPE;

type KNOT SEQUENCEARRAY is array (SMALL NATURAL range<>) of
ESCAPE_FLOAT;

type WEIGHTSEQUENCEARRAY is array (SMALL NATURAL range<>) of
ESCAPE-FLOAT;

type RATIONALB_SPLINEDATARECORD is
record

UPPER INDEX OF SUM : INTEGER;
DEGREE OF BASIS FUNCTIONS INTEGER;
CURVE OPEN VALUE CURVE OPEN TYPE;
EQUATION VALUE : EQUATION TYPE; I
KNOT SEQUENCE : KNOT SEQUENCE ARRAY;

WEIGHT SEQUENCE : WEIGHTSEQUENCE ARRAY;
START PARAM : ESCAPE FLOAT;
END_ PARAM ESCAPE FLOAT;end record;

procedure RATIONAL_B_SPLINECURVE 5
(CONTROL POINTS :in WC.POINTARRAY;
RATIONAL_B_SPLINE DATARECORD :in GDPDATA RECORD) ;

-- The components of the RATIONAL_BSPLINEDATARECORD are those
-- specified in the registration proposal.,

-- more GDP procedures can be inserted here

end GKS GDP;
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3 REVISED PROPOSALS FROM LETTER BALLOT #76.

TEXT READY FOR REVIEW AND THEN RE-BALLOTTING.I
i
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IProposal Number: 45

I Date ot Presentation: 10 April- 1987

LSponsoring Authority: 1ANSI

Class of GC 3phlcal Item: IESCAPE

"I Specific Escape Function Identifier: ISet Edge Mitre Limit

Description
This escape function sets a value for the current edge mitre limit This value determines the shape put at
comers between consecutive edges of filled area graphical primitives. Its purpose is to place a limit on how long
a *spike' can emanate from the join of two portions of an edge of a filled area primitive by "truncating" long
mitre joins into bevel joins. See attached sheets for additional details.

I
a

Additional Comments
None.

I
I

Justification for Inclusion
User specified mitre limits are commonly found in proprietary graphics systems. They are needed to support the
requirements of office document exchange and publishing.

I
I

Relationship to Standards3 1) ISO 7942 (GKS) - Not applicable.

2) ISO 8632 (CGM) - Specifies a registered escape as defined in 5.8.1.

3) ISO 8651 (GKS Language Bindings) - Not applicable.

I
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DA •eription: U
Set Edge Mitre Limit sets the edge mitre limit value used in
interpretation of filled area primitives to mitre length specifier,
which must be a number greater than or equal to 1. Mitre limit is a
dimensionless number that controls the treatment of corners between
portions of edges of filled area primitives when mitre joins have
been specified. A related registered escape, Set Edge I
Join,controls the type of join that is selected. When portions

connect at a sharp angle, a mitre join results in a spike that
extends well beyond the connection point. The purpose of the mitre
limit is to cut off such spikes when when they become objectionably 3
long. If the mitre length specifier is less than or equal to 1, the
default value of 1 shall be used.

At any given corner, the mitre length is the distance from the
point at which the inner edges intersect to the point in which the
outside edges intersect (i.e., the diagonal length of the mitre).
This distance increases as the angle between the edges decreases. I
Whenever the ratio of the mitre length to the line width exceeds

the edge mitre limit parameter and is also greater than 1.415, a
bevel is introduced at the join perpendicular to the angle bisector
and at the mitre limit. (Note that this is not, in general
equivalent to introducing a b •rPLJgJn when this limit is reached.
Introducing such a join causes discontinous behaviour, where small
changes in the angle between the segments results in radically I
different appearances.) Whenever the ratio of the edge mitre length
to the edge width exceeds the edge mitre limit parameter and is
also less than or equal to 1.415 (that is, when the edge mitre
limit parameter is between 1 and 1.415 inclusive), a bevel join is
implemented at the mitre limit.

The ratio of edge mitre length to edge width is directly related to

the angle 0 between the segments by the formula:

mitre length / line edge - 1 / sin (OV2)

Examples of mitre length specifier values are: 1.415 cuts off
mitres (converts them to bevels) at angles less than 90 degrees,
2.0 cuts off mitres at angles less than 60 degrees, and 10.0 cuts
mitres off at angles less than 11 degrees. The default value of
edge mitre limit is 10. Setting the edge mitre limit to 1 cuts off
mitres at all angles so that bevels are always produced even when U
mitres are specified. The lengths in the above formula must be in
the same units (WC, VDC, etc.) and cancel out to yield a
dimensionless mitre length specifier value. This escape applies to
filled area primitives.

2
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Relatoinshii to -a 1"ieular standards?

1) CGX Functional Specification (reference ISO 8632 CGM;
Part 1: Functional Description)

A functional description of the Set Edge Mitre Limit escape
3 parameters is:

Parameters:

function identifier (1) as assigned by the Registration
Authority

data record (D):I mitre length specifier(R)

Items for Data Record:

i mitre length specifier

Data Record Description:

The parameter defines the mitre length specifier.

3 2) CG4 Encodings (reference ISO 8632 CGM; Parts 2,3,4)

All encodings will be handled in the same way. The entire data
record, containing the data record items in sequential order from
first to last, will be treated as a string. Ignoring (for the
moment) the contents of the "string", the entire data record will
be encoded according to the rules for string in that encoding.
Considering the string contents (that is, the data record items),
the base data types in the data record are encoded according to the
encoding rules for that type in that encoding. For example, in the
binary encoding, a data record that contains two 16 bit integers
would be coded as if it were a string of length 4. Within the four
octets that comprise the string's contents, the two 16 bit integerswould be coded using the binary coding for 16 bit binary integers.

3) GKS Functional Specification (reference ISO 7492, GKS
Functional Specification)

This escape does not apply to GKS since GKS does not have separate
edge attributes.

4) GES FORTRAN language binding (reference ISO DIS 8651/1 GKS3 Language Bindings; Part 1: FORTRAN)

This escape does not apply to GKS since GKS does not have separate
edge attributes.

5) GKS Pascal language binding (reference: ISO/IEC 8651-2,
GKS Language Bindings; Part 2: Pascal)

3 This escape does not apply to GKS since GKS does not have separate
edge attributes.
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6) GKS Ada language bindinq (reference ISO/IEC 8651-3, GKS
Language Bindings; Part 3:Ada) I
This escape does not apply to GKS since GKS does not have separate
edge attributes. I

I
I
I

I
I
I
i
I
I
I
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I1 Proposal Number: 46

Date of Presentation: 110 April 1987

Sponsoring Authority: I ANSI

I Class of Graphical Item: I ESCAPE

I Specific Escape I Function Identitier: I Set Edge Cap

Description
This escape function sets a value for the current edge cap. This value is used to determine the shape put at the
comers where consecutive edges of filled area graphical primitives meet. See attached sheet for additionalmdetails,

I
II

Additional Comments
3 None.

I
I

i Justification for Inclusion
User specified edge caps are commonly found in proprietary graphics systems. They are needed to support the
requirements of office document exchange and publishing.

I
I

Relationship to Stanoards3 1) ISO 7942 (GKS) - Not applicable.

2) ISO 8632 (CGM) - Specifies a registered escape as defined in 5.8.1.

3 3) ISO 8651 (GKS Language Bindings) . Not applicable.

I
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Descrip4!ien: 3
Set Edge Cap selects the edge cap value specified by the edge cap
indicator. This value determines the shape to be put at "corners"
of the edgde of filled area primitives. The shape is not applied 1
to the ends of individual "dashes" that compose some edgetypes. The
following edge cap values are defined with this proposal:

butt cap : the edge is squared off at the endpoint; there is I
no projection beyond the endpoint.

round cap : a semicircular arc with diameter equal to the I
edge width is drawn around the corner point and filled. The
drawn line thus projects beyond the corner point.

projecting square cap : the edge is squared off at a I
distance equal to half the edge width beyond the corner
point.

If the edge cap value is not one of the defined values, the default 1
value, butt cap, shall be used.

Relationship to martieular standards• 3
1) CGM Functional Specification (reference ISO 8632 CGM;
Part 1: Functional Description) 1
A functional description of the Set Edge Cap escape parameters is: 3
Parameters:

function identifier (I) as assigned by the Registration
Authority

data record (D):
edge cap indicator (E)

Items for Data Record: 3
edge cap indicator

The following edge cap indicator values are defined: I

1: butt cap
2: round cap
3: projecting square cap 3

Data Record Description: 1
The parameter defines the edge cap indicator.
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3 2) CGH Encodings (reference ISO 8632 CGM; Parts 2,3,4)

All encodings will be handled in the same way. The entire data
record, containing the data record items in sequential order fromI first to last, will be treated as a string. Ignoring (for the
moment) the contents of the "string", the entire data record will
be encoded according to the rules for string in that encoding.
Considering the string contents (that is, the data record items),
the base data types in the data record are encoded according to the
encoding rules for that type in that encoding. For example, in the
binary encoding, a data record that contains two 16 bit integersI would be coded as if it were a string of length 4. Within the four
octets that comprise the string's contents, the two 16 bit integers
would be coded using the binary coding for 16 bit binary integers.

3) GKS Functional Specification (reference ISO 7492, GKS
Functional Specification)

This escape does not apply to GKS since GKS does not have separate
edge attributes.

4) GKS FORTRAN language binding (reference ISO/IEC 8651-1, GKS
Language Bindings; Part 1: FORTRAN)

This escape does not apply to GKS since GKS does not have separate
edge attributes.

5) GKS Pascal language binding (reference: ISO/IEC 8651-2,I GKS Language Bindings; Part 2: Pascal)

This escape does not apply to GKS since GKS does not have separate
edge attributes.

6) GKS Ada language binding (reference ISO/IEC 8651-3, GKS
Language Bindings; Part 3:Ada)

3 This escape does not apply to GKS since GKS does not have separate
edge attributes.

2
I
I
I
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Proposal Number: 47

Date of Presentation: 10 April 1987 3
Sponsoring Authority: - ANSI

Class of Graphical item: IESCAPE

Specific Escape I Function Identifier: I Set Edge Join

Description!

This escape function sets a value for the current edge join. This value determines the shape put at comers
between consecutive edges of filled area graphical primitives. See attached sheet for additional details. I

i
I

Additional Comments
None.

I
I
I

Justification for Inclusion
User specified edge joins are commonly found in proprietary graphics systems. They are needed to support the
requirements of office document exchange and publishing.

I
I

Relationship to Standards

1) ISO 7942 (GKS) - Not applicable. 
I

2) ISO 8632 (CGM) - Specifies a registered escape as defined In 5.8.1. 3
3) ISO 8651 (GKS Language Bindings) - Not applicable.

I
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Set Edgt 01nf1 Description!

Set Zdge Join sets the current edge join value tz edge Join
indicator. This establishes the shape to be put at the corners
between portions of edges of filled area primitives. The following
edge join values are defined:

3 mitre join : the outer edge of the two portions are extended
until they meet at a point. (Note that the mitre limit value
may affect the appearance of these joins.)

round join : a circular arc with diameter equal to the edge
width is drawn around the vertex between the adjoining
segments and is filled in, producing a rounded corner.

bevel join : the meeting portions are finished with butt end
cap and the resulting triangular notch is filled in.

I If the edge join indicator is not one of the defined values, the
default value, mitre join, shall be used.
Join styles are significant only at points where consecutive edges
of filled area primitives connect at an angle; portions that meet
or intersect fortuitously receive no special treatment.

2
I
I
I
!
I
I
I
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Relationship- to 9artieular standards:
1) CGM Functional Specification (reference ISO 8632 CGM;

Part 1: Functional Description)

A functional description of the Set Edge Join escape parameters is: 3
Parameters:

function identifier (I) as assigned by the Registration 1
Authority

data record (D):
edge join indicator (E) U

Items for Data Record:

edge join indicator

The following values of edge join indicator are defined:

1: mitre join
2: round join
3: bevel join 1

Data Record Description:

The parameter defines the edge join indicator value. I
2) CGM Encodings (reference ISO 8632 CGM; Parts 2,3,4) 5
All encodings will be handled in the same way. The entire data
record, containing the data record items in sequential order from
first to last, will be treated as a string. Ignoring (for the
moment) the contents of the "string", the entire data record will
be encoded according to the rules for string in that encoding.
Considering the string contents (that is, the data record items),
the base data types in the data record are encoded according to the
encoding rules for that type in that encoding. For example, in the
binary encoding, a data record that contains two 16 bit integers
would be coded as if it were a string of length 4. Within the four
octets that comprise the string's contents, the two 16 bit integers 1
would be coded using the binary coding for 16 bit binary integers.

3) GES Functional Specification (reference ISO 7492, GKS
Functional Specification) 1
This escape does not apply to GKS since GKS does not have separate
edge attributes.

4) GKS FORTRAN language binding (reference ISO/IEC 8651-1, GKS
Language Bindings; Part 1: FORTRAN)

This escape does not apply to GKS since GKS does not have separate
edge attributes. 230
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5) GES Pascal language binding (reference: ISO/IEC 8651-2,
GKS Language Bindings; Part 2: Pascal)

This escape does not apply to GKS since GKS does not have separate
edge attributes.

3 6) GKS Ada language binding (reference ISO/IEC 8651-3, GKS
Language Bindings; Part 3:Ada)

This escape does not apply to GKS since GKS does not have separate
edge attributes.

i
I
i
I
I
i
i
I
i
I
I
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IProposal Number: 48

Date ot Presentation: 18 July 1988

Sponsoring Authority: I ANSI

Class at Graphical item: I ESCAF

Specific Escape I Function Identifier: I Select Typeface Posture

Description
Select Typeface Posture selects a desired typeface posture. This information is used to indicate a preference for
one posture over others when a typeface is selected during *font substitution' or when a graphical "font' is not
completely specified in a typographic sense. See attached sheet for additional details.

!
I

Additional Comments

This escape is intended for interim use, pending the revision of the text model in computer graphics standards
based upon the developing ISO font architecture (DIS 9541).

I
U

Justification for Inclusion
Extensions to the text model in computer graphics standards are urgently needed if such standards are to be
usable in office systems and graphic arts applications. Most proprietary graphics systems currently use a
typographic text model that includes a posture attribute. This escape allows the posture of a typeface to be
selected for font substitution or selection purposes.

I
I

Relationship to Standards I
1) ISO 7942 (GKS) - Specifies a registered escape as defined in 5.2.

2) ISO 8632 (CGM) - Specifies a registered escape as defined in 5.8.1.

3) ISO 8651 (GKS Language Bindings) - Specifies a registered escape. I

I
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D.esript~ion:

I Select Typeface Posture sets the desired typeface posture to the
value specified by the typeface posture indicator. This information
is used to indicate a preference for one posture over others when atypeface is selected during "font substitution" or when a graphical"font" is not completely specified in a typographic sense. The

following posture values (from ISO/DIS 9541) are defined:

upright
oblique
back slanted oblique
italic
back slanted italic

If the typeface posture indicator is not one of the defined values,3 then the default value, upright, shall be used.

I
I
I
I
I
I

I

I
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Relationahi2 -to Rairticular 9txnendprds. SWTpacPotr

1) CGZ4 Functional Specification (reference ISO 8632 CGM;
Part 1: Functional Description)

Afunctional description of the Select Typeface Posture escapeI

Parameters:

function identifier MI as assigned by the Registration

data record 
(D):Auhrt

typeface posture indicator (upright, oblique, back slanted
oblique, italic, back slanted italic) (E)

Items for Data Record:

typeface posture indicatorI

The following typeface posture Indicator values are defined:3

1: upright
2: oblique
3: back slanted oblique
4: italicI
5: back slanted italic

Data Record Description:

The parameter defines the desired typeface posture.
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2) CGH Encodings (reference ISO 8632 CGM; Parts 2,3,4)

All encodings will be handled in the same way. The entire data
record, containing the data record items in sequential order from
first to last, will be treated as a string. Ignoring (for the
moment) the contents of the "string", the entire data record will
be encoded according to the rules for string in that encoding.
Considering the string contents (that is, the data record items),
the base data types in the data record are encoded according to the
encoding rules for that type in that encoding. For example, in the
binary encoding, a data record that contains two 16 bit integers
would be coded as if it were a string of length 4. Within the four
octets that comprise the string's contents, the two 16 bit integers
would be coded using the binary coding for 16 bit binary integers.

m
I
I
I
I
I
I
I
I
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3) GKS Functional Specification (referance ISO 7942 GKS
Functional Description) 3
This escape is applicable at GKS level Oa and above. A functional

description of its parameters is given below: 1
Name Values Data Type

escape function identifier as assigned N

input data record: 1
typeface posture indicator Note 1 E

Note 1. Typeface posture indicator is one of: (upright, oblique, 1
back slanted oblique, italic, back slanted italic)

output data record:
none

Errors: 1
8 GKS not In proper state: GKS shall be in one of the

states GKOP,WSOP, WSAC, or SGOP 3
4) WKM FORTRAN language binding (reference ISO/IEC 8651-1 GKS
Language Bindings; Part 1: FORTRAN)

a) The following language binding is proposed for the OGEpqrs" form 1
(as defined in subclause 9.1 of the GKS FORTRAN language binding)
of the escape (pqrs is to be assigned by the Registration Authority
to correspond to the assigned Register Identifier): 1

SUBROUTINE GEpqrs(TFPOS)

Input Parameters: 1
INTEGER TFPOS typeface posture indicator (upright,

oblique, back slanted oblique, italic,
back slanted italic)

Output Parameters:
NONE 3
The following mnemonic FORTRAN names and their values for GKS
ENUMERATION type values are added to the list in the GKS
FORTRAN binding:

typeface posture upright, oblique, back slanted oblique,
italic, back slanted italic 1

INTEGER GTFUP, GTFOBL, GTFBSO,
GTFITL, GTFBSI

PARAMETER (GTFUP -1, GTFOBL -2, GTFBSO-3,
GTFITL-4, GTFBSI-5)
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b) The following parameters are proposed for use when accessing
this escape through the GESC function of subclause 9.3 of the GKS3 FORTRAN language binding standard:

Parameters used by the Pack Data Record function for the Input Data
Record:

ReodINTEGER IL 1
INTEGER IA( 1 ) posture indicator
INTEGER RL 0
INTEGER SL 0

The Unpack Data Record function is not required by this escape.

3 5) Pascal language binding (reference: ISO/IEC 8651-2, GKS
Language Bindings; Part 2: Pascal)

The following Pascal language binding is proposed for the procedure

"GESCAPE" as defined in paragraph 6.2 of the GKS Pascal language
binding (note the case variant "I" will be replaced with the actual3 ESCAPE identifier at registration):

GEscapeTypefacePostureType - (GVEscapeUpright, GVEscapeOblique,
GVEscapeBackSlantedOblique,
GVEscapeltalic,
GVEscapeBackSlantedItalic);

GREscapeDataln - RECORD

CASE EscapeID : GTEscapeDataTag of
1:(

d TextPosture :GEscapeTypefacePostureType);I End;

GREscapeDataOut - RECORD
CASE Escapeld : GTEscapeDataTag of

1: () ; (*Null Record *)
END;

2

I

I
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6) GKS Ada language binding (reference ISO/IEC 8651-3, GKS
Language Bindings; Part 3:Ada)

Registered ESCAPE's are in a library package named GKSESCAPE. GKS
Ada provides a data type package, GKSTYPES which provides type
declarations. 3
The binding for the "procedure SELECT TYPEFACEPOSTURE" form (as
defined in subclause 4.1 of the GKS Ada language binding) of the
ESCAPE is:

-- Escape function for typeface posture.
-- Data type ESCAPE ID is defined in package GKS ESCAPE.
-- Other data types are defined in package GKS-T'YPES.

with GKS TYPES; U
use GKS_TYPES;
package GKS ESCAPE is

type TYPEFACEPOSTUREINDICATORTYPE is (UPRIGHT, OBLIQUE,
BACK SLANTED OBLIQUE, ITALIC, BACK SLATEDITALIC);

type TYPEFACEPOSTUREDATA RECORD is-
TYPEFACE POSTUREINDICATOR VALUE : in

TYPEFACE POSTUREINDICATOR TYPE;

procedure SELECTTYPEFACEPOSTURE

(TYPEFACEPOSTURE INDICATORVALUE : in
TYPEFACEPOSTURE INDICATOR TYPE) ;

-- more ESCAPE procedures can be inserted here

end GKS ESCAPE;

1
1
1
I
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I IProposal Number: 49

3ot Date of Presentation: I 18 July 1988

Sponsoring Authority: I ANSI

iClass ot Graphical Item: IESCAPE

Specific Escape I Function Identifier: I Select Typeface Structure

Description
Select Typeface Structure selects a desired typeface structure. This information is used to indicate a preference
for one structure over others when a typeface is selected during *font substitution" or when a graphical "fonr

is not completely specified in a typographic sense. Sea attached sheet for additional details.

I
I

Additional Comments
This escape is intended for interim use, pending the revision of the text model in computer graphics standards
based upon the developing ISO font architecture (DP 9541).

I
,I

I Justification for Inclusion
Extensions to the text model in computer graphics standards are urgently needed if such standards are to be
usable in office systems and graphic arts applications. Many proprietary graphics systems currently use a
typographic text model that includes a structure attribute. This escape allows the structure of the strokes of the
shapes of the glyphs in a typeface to be selected for font substitution or selection purposes.

I
I

Relationship to Standards
1) ISO 7942 (GKS) - Specifies a registered escape as defined in 5.2.

2) ISO 8632 (CGM) - Specifies a registered escape as defined in 5.8.1.

3 3) ISO 8651 (GKS Language Bindings) - Specifies a registered escape.

I
3 239

I



I
I

iSect Typeface Strucure

Select Typeface Stzucture sets the desired typeface structure 3
to the value specified by the typeface structure Indicator. This
information is used to indicate a preference for one structure over
others when a typeface is selected during *font substitution" or
when a graphical "font" is not completly specified in a typographic
sense. The following structure values (from ISO/DIS 9541) are
defined:

solid
outline
inline
shadow
patterned

If the typeface structure indicator is not one of the defined
values, then the default value, solid, shall be used.

II
I

I
I

I
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3 Relationship to "artlelar standards.

1) CGH Functional Specification (reference ISO 8632 CGM;
Part 1: Functional Description)

A functional description of the Select Typeface Structure escape
parameters is:

Parameters:

function identifier (I) as assigned by the Registration
Authority

data record (D):typeface structure indicator (solid, outline, inline,
shadow, patterned) (E)

3 Items for Data Record:

typeface structure indicator

I The following typeface structure indicator values are defined:

1: solid
2: outline
3: inline
4: shadow

* 5: patterned

Data Record Description:

3 The parameter defines the desired typeface structure.

I
I
I
I
I
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2) CG2 Encodings (reference ISO 8632 CGM; Parts 2,3,4)

All encodings will be handled in the same way. The entire data
record, containing the data record items in sequential order from
first to last, will be treated as a string. Ignoring (for the
moment) the contents of the "string", the entire data record will
be encoded according to the rules for string in that encoding.
Considering the string contents (that is, the data record items),
the base data types in the data record are encoded according to the
encoding rules for that type in that encodinq. For example, in the
binary encoding, a data record that contains two 16 bit integers
would be coded as if it were a string of length 4. Within the four
octets that comprise the string's contents, the two 16 bit integers
would be coded using the binary coding for 16 bit binary integers.

I
l

I
I
I

I
I
I
U

242 I

I



Ii
I

Select Typeface Structure

I 3) GRS Functional Specification (reference ISO 7942 GKS
Functional Description)

This escape is applicable at GKS level Oa and above. A functional
description of its parameters is given below:

Name Values Data Type
escape function identifier as assigned N

input data record:
typeface structure indicator Note 1 E

Note 1. Typeface structure indicator is one of: (solid, outline,
inline, shadow, patterned)

output data record:
none

Errors:

a 8 GKS not in proper state: GKS shall be in one of the

states GKOP,PWSOP, WSAC, or SGOP

I
I
I
U
I
3
I
I
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4) GKS FORTRAN language binding (reference ISO/IEC 8651-1, GKS
Language Bindings; Part 1: FORTRAN) 3
a) The following language binding is proposed for the "GEpqrs" form
(as defined in subclause 9.1 of the GKS FORTRAN language binding)
of the escape (pqrs is to be assigned by the Registration Authority
to correspond to the assigned Register Identifier):

SUBROUTINE GEpqrs(TFSTRC) 3
Input Parameters:
INTEGER TFSTRC typeface structure indicator (solid,

outline, inline, shadow, patterned) U
Output Parameters:
NONE

The following mnemonic FORTRAN names and their values for GKS
ENUMERATION type values are added to the list in the GKS
FORTRAN binding:

typeface structure solid, outline, inline,
shadow, patterned

INTEGER GTFSOL, GTFOTL, GTFINL,
GTFSHD, GTFAT

PARAMETER (GTFSOL -1, GTFOOTL -2, GTFINL-3,
GTFSHD-4, GTFPAT-5) I

b) The following parameters are proposed for use when accessing
this escape through the GESC function of Paragraph 9.3 of the GKS
FORTRAN language binding standard:

Parameters used by the Pack Data Record function for the Input Data
Record:

INTEGER IL 1
INTEGER IA (1) typeface structure indicator
INTEGER RL 0 3INTEGER SL 0

The Unpack Data Record function is not required by this escape. 3

2
U
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5) Pascal language binding (reference: ISO/IEC 8651-2 GKS3 Language Bindings; Part 2: Pascal)

The following Pascal language binding is proposed for the procedure
"GESCAPE" as defined in subclause 6.2 of the GKS Pascal language
binding (note the case variant "I" will be replaced with the actual
ESCAPE identifier at registration):

GEscapeTypefaceStructureType -
(GVEscapeSolid, GVEscapeOutline,
GVEscapeInline, GVEscapeShadow,! ~GVEscapePatterned) ;

GREscapeDataIn 
- RECORD

CASE EscapelD : GTEscapeDataTag of
1:(I U0001 TypefaceWeight

:GEscapeTypefaceStructureType);5 End;

GREscapeDataOut - RECORD
CASE EscapeId : GTEscapeDataTag of

1: () ; (*Null Record *)

END2;I
I
I
I
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6) G=S Ada language binding (reference ISO/IEC 8651-3, GKS I
Language Bindings; Part3:Ada)

Registered ESCAPE's are in a library package named GKSESCAPE. GKS 3
Ada provides a data type package, GKSTYPES which provides type
declarations.

The binding for the "procedure SELECTTYPEFACESTRUCTURE" form (as I
defined in subclause 4.1 of the GKS Ada language binding) of the
ESCAPE is:

-- Escape function for typeface structure.
-- Data type ESCAPE ID is defined in package GKS_ESCAPE.
-- Other data types are defined in package GKS-TYPES.

with GKS TYPES;
use GKSTYPES;
package GKS ESCA.'E is

type TYPEFACE STRUCTURE INDICATOR TYPE is (SOLID, OUTLINE,
INLINE, SHACDOW, PATTERNED); U

type TYPEFACE STRUCTURE DATA RECORD is
TYPEFACE SFTRUCTURE_INDICATOR VALUE : in

_ ITYPEFACESTRUCTUREIND ICATORTYP E;

procedure SELECTTYPEFACESTRUCTURE

(TYPEFACE STRUCTURE INDICATOR VALUE : in 3
TYPEFACE STRUCTUREIND ICATORTYPE);

-- more ESCAPE procedures can be inserted here I
end GKS ESCAPE; 3

2
I
I
3
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Proposal Number:- 51

5 Date of Presentation: I18 July 1988

Sponsoring Authority: I ANSI

3 Class of Graphical Item: I FSCAPE

Specific Escape I Function Identifier: I Select Typeface Scores

Description
Select Typeface Scores selects the desired typeface scores. It allows selection of right scores (underscore in
left-to-right writing mode (DIS 9541) or RIGHT Text Path (computer graphics standards)), left scores
(overscore in left-to-right writing mode (DIS 9541) or RIGHT Text Path (computer graphics standards)), and
through scores (scores drawn through the centre of glyphs) This information is used to indicate a preference for
the [resence of scores when a typeface is selected during 'font substhution" or when a graphical *font* is not
completely specified in a typographic sense. See attached sheets for additional details.I

I
Additional Comments

This escape is intended for interim use, pending the revision of the text model in computer graphics standards
based upon the developing ISO font architecture (DIS 9541).

I
I.

I JustifIcatIon for Inclusion
Extensions to the text model in computer graphics standards are urgently needed if such standards are to be
usable in office systems and graphic arts applications. Most proprietary graphics systems currently use a
typographic text model that allows scoring as one attribute. Examples of such scores are underscores (or
underline), through scores, and overscores. This escape allows presence of scores in a typeface to be selected

for font substitution or selection purposes.

I

Relationship to Standards
1) ISO 7942 (GKS) - Specifies a registered escape as defined in 5.2.

2) ISO 8632 (CGM) - Specifies a registered escape as defined in 5.8.1.

3) ISO 8651 (GKS Language Bindings) - Specifies a registered escape.

I
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Select Typeface Scoaes selects one of more typeface scores as
specified by the values of right score indicator, left score
indicator, and through score indicator. This information is used to
indicate a preference for the presence of scores when a typeface is
selected during "font substitution" or when a graphical "font" isnot completly specified in a typographic sense. The following scoreindicators (from ISO/DIS 9541) are supported:

right score indicator (an underscore in left-to-right writing
mode)

left score indicator (an overscore in left-to right writing
mode)

through score indicator (a score located through the "centre"
of the glyphs)

The allowable values for each score indicator are: 3
off : the score is absent
on : the score is present 3

If any score indicator is not one of the defined values, then the
default value, off, shall be used.

2

I

U
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3 Relatlonship to Dartenular standaads:

1) CGM Functional Specification (reference ISO 8632 CGM;
Part 1: Functional Description)

A functional description of the Select Typeface Scores escape
parameters is:

Parameters:

function identifier (I) as assigned by the Registration
Authority

data record (D):
right score indicator (off, on) (E)
left score indicator (off, on) (E)3 through score indicator (off, on) (E)

Items for Data Record:

right score indicator
left score indicator3 through score indicator

The following values for each score indicator are defined:

0: off
1: on

Data Record Description:

The parameter defines the desired typeface scores.

i
I
i
I
i
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2) CGM Encodings (reference ISO 8632 CGM; Parts 2,3,4)

All encodings will be handled in the same way. The entire data
record, containing the data record items in sequential order from
first to last, will be treated as a string. Ignoring (for the
moment) the contents of the "string", the entire data record will
be encoded according to the rules for string in that encoding.
Considering the string contents (that is, the data record items),
the base data types in the data record are encoded according to the
encoding rules for that type in that encoding. For example, in the
binary encoding, a data record that contains two 16 bit integers
would be coded as if it were a string of length 4. Within the four
octets that comprise the string's contents, the two 16 bit integers
would be coded using the binary coding for 16 bit binary integers.

2
I
I
I
I
I
I
I
I
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3) GKS Functional Specification -(reference ISO 7942 GKS
Functional Description)

This escape is applicable at GKS level Oa and above. A functional3 description of its parameters is given below:

Name Values Data Type
escape function identifier as assigned N

input data record:
right score indicator (off, on) E
left score indicator (off, on) E
through score indicator(off, on) E

output data record:
none

3 Errors:

8 GKS not in proper state: GKS shall be in one of the3 states GKOP,WSOP, WSAC, or SGOP

4) GXS FORTRAN language binding (reference ISO/IEC 8651-1, GKS
Language Bindings; Part 1: FORTRAN)

a) The following language binding is proposed for the "GEpqrs" form
(as defined in subclause 9.1 of the GKS FORTRAN language binding)

i of the escape (pqrs is to be assigned by the Registration Authority
to correspond to the assigned Register Identifier):

SUBROUTINE GEpqrs(TFSCOR)

I Input Parameters:
INTEGER TFRSCR right score indicator (off, on)
INTEGER TFLSCR left score indicator (off, on)
INTEGER TFTSCR through score indicator (off, on)

Output Parameters:3 NONE

The following mnemonic FORTRAN names and their values for GKS
ENUMERATION type values are added to the list in the GKS
FORTRAN binding:

typeface score indicator on, off

INTEGER GTFSON, GTFSOF
PARAMETER (GTFSON-0, GTFSOF-1)

I
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b) The following parameters are proposed for use when accessing
this escape through the GESC function of subclause 9.3 of the GKS
FORTRAN language binding standard:

Parameters used by the Pack Data Record function for the Input Data 3
Record:

INTEGER IL 3 I
INTEGER TA (1) right score indicator (off, on)
INTEGER IA (2) left score indicator (off, on)
INTEGER IA (3) through score indicator (off, on)
INTEGER RL 0 1
INTEGER SL 0

The Unpack Data Record function is not required by this escape.

1
1
I
1
1
1
1
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5) Pascal language binding (reference: ISO/IEC 8651-2, GKS
Language Bindings; Part 2: Pascal)

The following Pascal language binding is proposed for the procedure
"GESCAPE" as defined in subclause 6.2 of the GKS Pascal language
binding (note the case variant "I" will be replaced with the actual
ESCAPE identifier at registration):

GEscapeTypefaceScoreType - (GVEscapeScoreOff,
GVEscapeScoreOn);

GREscapeDataIn - RECORD

3 CASE EscapeID : GTEscapeDataTag of
1:(

U0001 RightScoreIndicator
:GEscapeTypefaceScoreType);

U0001 LeftScoreIndicator
:GEscapeTypefaceScoreType);

IU0001 ThroughScoreIndicator

End; :GEscapeTypefaceScoreType);

GREscapeDataOut - RECORD
CASE Escapeld : GTEscapeDataTag of

1: () ; (*Null Record *)

END;

I
I
I
I
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6) G=S Ada language binding (reference ISO/IEC 8651-3, GKS
Language Bindings; Part 3:Ada)

Registered ESCAPE's are in a library package named GKSESCAPE. GKS I
Ada provides a data type package, GKSTYPES which provides type
declarations.

The binding for the "procedure SELECT TYPEFACE SCORES" form (as I
defined in subclause 4.1 of the GKS Ada language binding) of the
ESCAPE is:

-- Escape function for typeface scores.
-- Data type ESCAPE ID is defined in package GKS ESCAPE.
-- Other data types are defined in package GKS-TYPES.

with GKS TYPES;
use GKSTYPES;
package GKS ESCAPE is

type TYPEFACE SCORE INDICATORTYPE is (OFF, ON);
type TYPEFACE_SCOREDATARECORD is

record
RIGHT SCOREINDICATOR VALUE : in

TYPEFACE SCOREINDICATORTYPE;
LEFTSCOREINDICATORVALUE : in

TYPEFACE SCOREINDICATORTYPE;
THROUGH_SCOREINDICATORVALUE : in

TYPEFACE SCOREINDICATORTYPE;end record; - --

procedure SELECT TYPEFACE SCORES
(TYPEFACESCORERECORD : in TYPEFACESCOREDATARECORD);

-- more ESCAPE procedures can be inserted here

end GKS ESCAPE;

2
I
I
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IlProposal Number: 52

DI ate of Presentation: ý18 July 1988,

IS pnsoring Authority: I ANSI

Class of Graphical :em: ESCAPE

Specific Escape I Function Identifier: I Select Typeface Weight

Description
Select Typeface Weight selects a desired typeface weight. This information is used to indicate a preference for
one weight over others when a typeface is selected during 'font substitution* or when a graphical 'font" is not
completely specified In a typographic sense. See attached sheet for additional details.I

I
I

Additional Comments
This escape is intended for interim use, pending the revision of the text model in computer graphics standards
based upon the developing ISO font architecture (DP 9541).

I
I

Justification for Inclusion
Extensions to the text model in computer graphics standards are urgently needed if such standards are to be
usable in office systems and graphic arts applications. Most proprietary graphics systems currently use a
typographic text model that includes a weight attribute. This escape allows the weighte of a typeface to be
selected for font substitution or selection purposes.

I
I

Relationship to Standards
1) ISO 7942 (GKS) . Specifies a registered escape as defined in 5.2.

2) ISO 8632 (CGM) - Specifies a registered escape as defined in 5.8.1.

3) ISO 8651 (GKS Language Bindings) - Specifies a registered escape.

I
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Select Typeface Weight sets the desired typeface weight to the
value specified by the typeface weight indicator. This information
is used to indicate a preference for one weight over others when a
typeface is selected during "font substitution" or when a graphical
"font" is not completly specified in a typographic sense. The
following weight values (from ISO/DIS 9541) are defined:

ultra light
extra light I
light
semi light
medium
semi bold
bold
extra bold
ultra bold

If the typeface weight indicator is not one of the defined values,
then the default value, medium, shall be used. 3

I
II
I
I
I
I
I
I
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I Ralatfonshi to narticular standards:S

1) CGM Functional Specification (reference ISO 8632 CGM;
Part 1: Functional Description)

A functional description of the Select Typeface Posture escape
parameters is:

i Parameters:

function identifier (I) as assigned by the Registration
Authority

I 
data record (D):

typeface weight indicator (ultra light, extra light,
light, semi light, medium, semi bold, bold, extra bold,
ultra bold) (E)

Items for Data Record:

typeface weight indicator

The following typeface weight indicator values are defined:

1: ultra light
2: extra light
3: light
4: semi light
5: medium
6: semi bold
7: bold
8: extra bold
9: ultra bold

Data Record Description:

The parameter defines the desired typeface weight.

I
I
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2) CGM Encodings (reference ISO 8632 CGM; Parts 2,3,4)

All encodings will be handled in the same way. The entire data 3
record, containing the data record items in sequential order from
first to last, will be treated as a string. Ignoring (for the
moment) the contents of the "string", the entire data record will
be encoded according to the rules for string in that encoding.
Considering the string contents (that is, the data record items),
the base data types in the data record are encoded according to the
encoding rules for that type in that encoding. For example, in the
binary encoding, a data record that contains two 16 bit integers
would be coded as if it were a string of length 4. Within the four
octets that comprise the string's contents, the two 16 bit integers
would be coded using the binary coding for 16 bit binary integers.

II

I
I
I
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3) GXS Functional Specification (reference ISO 7942 GKS
Functional Description)

SThis escape is applicable at GKS level Oa and above. A functional
description of its parameters is given below:

Name Values Data Type
escape function identifier as assigned N

input data record:
typeface weight indicator Note 1 E

Note 1. Typeface weight indicator is one of: (ultra light, extra
light, light, semi light, medium, semi bold, bold, extra bold,
ultra bold)

output data record:
none

* Errors:

8 GKS not in proper state: GKS shall be in one of the
states GKOP,WSOP, WSAC, or SGOP

4) G"S FORTRAN language binding (reference ISO/IEC 8651-1, GKS
Language Bindings; Part 1: FORTRAN)

5 a) The following language binding is proposed for the "GEpqrs" form
(as defined in subclause 9.1 of the GKS FORTRAN language binding)
of the escape (pqrs is to be assigned by the Registration Authority
to correspond to the assigned Register Identifier):

SUBROUTINE GEpqrs(TFWGHT)

I Input Parameters:

INTEGER TFWGHT typeface weight indicator (ultra light,
extra light, light, semi light, medium,
semi bold, bold, extra bold, ultra
bold)

Output Parameters:
NONE

2
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The following mnemonic FORTRAN names and their values for GKS
ENUMERATION type values are added to the list in the GKS
FORTRAN binding: 3

typeface weight ultra light, extra light,
light, semi light,
medium, semi bold, U
bold, extra bold,
ultra bold

INTEGER GTFUL, GTFEL, i
GTFLIT, GTFSL,
GTFMED, GTFSB,
GTFBLD, GTFEB, I
GTFUB

PARAMETER (GTFUL-1, GTFEL-2,
GTFLIT-3, GTFSL-4,
GTFMED-5, GTFSB-6, I
GTFBLD-7, GTFEB-8,
GTFUB-9)

b) The following parameters are proposed for use when accessing
this escape through the GESC function of subclause 9.3 of the GKS
FORTRAN language binding standard:

Parameters used by the Pack Data Record function for the Input Data
Record:

INTEGER IL 1 I
INTEGER IA (1) typeface weight indicator
INTEGER RL 0
INTEGER SL 0 I

The Unpack Data Record function is not required by this escape.

2I
!
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5) Pascal language binding (reference: ISO/IEC 8651-2, GKS
Language Bindings; Part 2: Pascal)

The following Pascal language binding is proposed for the procedure
"GESCAPE" as defined in subclause 6.2 of the GKS Pascal language
binding (note the case variant "1" will be replaced with the actual
ESCAPE identifier at registration):

GEscapeTypefaceWeightType (GVEscapeUltraLight,
GVEscapeExtraLight,
GVEscapeLight,
GVEscapeSemiLight,GVEscapeMedium,

GVEscapeSemiBold,
GVEscapeBold,
GVEscapeExtraBold,

GREscapeDataln - RECORD GVEscapeUltraBold);

CASE EscapeID : GTEscapeDataTag of

U0001 TypefaceWeight
:GEscapeTypefaceWeightType);3 End;

GREscapeDataOut - RECORD
CASE Escapeld : GTEscapeDataTag of

END;1: () ; (*Null Record *)

II
I
I
I
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6) GKS Ada language binding (reference ISO/IEC 8651-3, GKS
Language Bindings; Part 3:Ada)

Registered ESCAPE's are in a library package named GKS ESCAPE. GKS
Ada provides a data type package, GKSTYPES which provides type
declarations.

The binding for the "procedure SELECT TYPEFACE WEIGHT" form (as
defined in subclause 4.1 of the GKS Ada language binding) of the
ESCAPE is:

-- Escape function for typeface weight.
-- Data type ESCAPE ID is defined in package GKS ESCAPE.
-- Other data types are defined in package GKS-TYPES.

with GKSTYPES; I
use GKSTYPES;
package GKSESCAPE is

type TYPEFACE WEIGHTINDICATOR TYPE is (ULTRALIGHT, EXTRALIGHT,
LIGHT, SEMILIGHT, MEDIUM, SEMIBOLD, BOLD, EXTRABOLD,
ULTRA BOLD);

type TYPEFACE WEIGHT DATA RECORD is
TYPEFACE WEIGHT_INDICATOR_VALUE : in

TYPEFACE WEIGHT INDICATOR TYPE;

procedure SELECTTYPEFACEWEIGHT

(TYPEFACE WEIGHT INDICATOR VALUE : in
TYPEFACE_WEIGHT_INDICATORTYPE);

-- more ESCAPE procedures can be inserted here

end GKS ESCAPE;

I
I
I
I
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U 1Proposal Number: 53

Date of Presentation: 9 September 1988

S ponsoring Authority: IANSI

Class of Graphical Item: IESCAPE

I"Specific Escape I Function Identifier: I Set Fully Justified Text

Description
This escape function sets a value for the fully justified text. This value may be either on, indicating that
Restricted Text (and associated Append Text) is drawn in a fully justified style, or off, indicating that

Restricted Text is not drawn in a fully justified style. This attribute has no affect on the drawing of Text
primitives, and does not apply to standards that do not contain a Restricted Text Primitive. See attached sheet
for additional details.

I
I

Additional Comments
This escape is intended for interim use, pending the revision of the text model in computer graphics standards
based upon the developing ISO font architecture (DP 9541).

I
I

i Justification for Inclusion
Extensions to the text model in computer graphics standards are urgently needed if such standards are to be
usable for most applications. Most proprietary graphics systems supporting typographic quality text allow fully
justified texL Such text is drawn by the target system by varying the spacing between words and characters in
a text string to insure that the string starts at the beginning of a restricted region, ends at the end of the region,
and has a pleasing appearance. The Restricted Text primitive in the existing graphics standards partially meets
this goal, but its semantics allows the target system to adjust text by many different means to meet this
restriction. This escape requires that the text be fit by adjusting only the Character Spacing where this is
possible. Equivalent effects cannot be achieved with typographic fonts by directly adjusting Character Expansion
Factor and Character Spacing, especially where font substitution may occur. Based on "minrmality', it was
decided to simply add an "attribute" to Restricted Text and Append Text to affect this restriction rather than
adding a seoarate 'Justified Text" primitive.

Relationship to Standards
1) ISO 7942 (GKS)- Not applicable.

2) ISO 8632 (CGM) - Specifies a registered escape as defined in 5.8.1.

3) ISO 8651 (GKS Language Bindings) - Not applicable.

2
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Description:I

Set Fully Justified Text sets a current fully Justified text
value to the value specified by the fully Justified text indicator.
This establishes whether Restricted Text (and Append Text
associated with Restricted Text) are drawn in a fully justified
style as defined below. This escape is applicable only to standards I
that include a Restricted Text primitive.

Fully Justified text is defined by these rules: 3
1) As with Restricted Text, fully justified text is constrained to
be contained within the parallelogram defined with the Restricted
Text primitive.

2) In fitting the text within this parallelogram, the values of
Character Height, Character Expansion Factor, Text Precision, and
TextFont Index may not be adjusted. Only the Character Spacing may
be adjusted.

3) The text is drawn in such a way that the characters drawn appear
to "fill" the parallelogram along the text path, with the first and
last characters drawn touching the sides of the parallelogram. In
case the text cannot be fit within the parallelogram by adjusting
only the Character Spacing, then the text will be drawn using the I
rules for Restricted Text.

4) The manner in which Character Spacing is adjusted when
implementing fully Justified text is implementation dependent. It

"is suggested, however, that the excess space (the length in the
Restricted Text primitive less the sum of the lengths of all the
individual characters in the string) be divided between m
inter-character and inter-word spacing by dividing 1/3 of the
excess space equally among all inter-character spaces and dividing
2/3 of the excess space equally among all inter-word spaces in the
string. This is the most common rule used in typographic practice.

The following fully Justified text indicator values are defined:

Off:fully Justified text is set to Off, indicating that I
Restricted Text and associated Append Text is not drawn in a
fully Justified style. 3
On:fully Justified text is set to On, indicating that
Restricted Text and associated Append Text is drawn in a fully
Justified style. 3

If the fully Justified text indicator value is not one of the
defined values, then the default value, Off shall be used.
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1) CGM Functional Specification (reference ISO 8632 CGM;
Part 1: Functional Description)

A functional description of the Set Fully Justified Text escape
parameters is:

Parameters:

I function identifier (I) as assigned by the Registration
Authority

data record (D):
fully Justified text indicator(Off, On) (E)

Items for Data Record:

fully Justified text indicator

I The following values of fully Justified text indicator are defined:

1: Off
2: On

Data Record Description:

I The parameter defines the fully Justified text indicator.

2) CG2 Encodings (reference ISO 8632 CGM; Parts 2,3,4)

All encodings will be handled in the same way. The entire data
record, containing the data record items in sequential order from
first to last, will be treated as a string. Ignoring (for the
moment) the contents of the "string", the entire data record will
be encoded according to the rules for string in that encoding.
Considering the string contents (that is, the data record items),
the base data types in the data record are encoded according to the
encoding rules for that type in that encoding. For example, in the
binary encoding, a data record that contains two 16 bit integers
would be coded as if it were a string of length 4. Within the four
octets that comprise the string's contents, the two 16 bit integers
would be coded using the binary coding for 16 bit binary integers.

2
I
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3) GKS Functional Specification (reference ISO 7942 GKS
Functional Description)

This escape does not apply to GKS since it does not contain a
Restricted Text primitive. 3
4) GKS FoRTRAN language binding (reference ISO/IEC 8651-1, GKS
Language Bindings; Part 1: FORTRAN)

This escape does not apply to GKS since it does not contain a I
Restricted Text primitive.

5) Pascal language binding (reference: ISO/IEC 8651-2 GKS 3
Language Bindings; Part 2: Pascal)

This escape does not apply to GKS since it does not contain a
Restricted Text primitive.

6) GKS Ada language binding (reference ISO/IEC 8651-3, GKS
Language Bindings; Part 3:Ada)

This escape does not apply to GKS since it does not contain a
Restricted Text primitive. 3

2
I
I
I
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I Proposai Number:. 54

iDate of Presentation: 118 Jul 1 igas
I Sponsorlnq Authority: 1ANSI

Class of Graphical Item: I ESCAPE

I Specific Escape I Function Identifier: I Select Typeface Proportionate Width

Description
Select Typeface Proportionate Width selects a desired typeface proportionate width. This information is used to
indicate a preference for one proportionate width over others when a typeface is selected during 'font
substitution* or when a graphical 'font' Is not completly specified in a typographic sense. See attached sheet for
additional details.

I
I

Additional Comments
This escape is intended for interim use, pending the revision of the text model in computer graphics standards
based upon the developing ISO font architecture (DP 9541).

I
I

Justification for Inclusion
Extensions to the text model in computer graphics standards are urgently needed if such standards are to be
usable in office systems and graphic arts applications. Many proprietary graphics systems currently use a
typographic text model that includes a proportionate width attribute. This escape allows the proportionate width
of a typeface to be selected for font substitution or selection purposes. For example, extended and condensed
fonts are provided, where the font designer specifies changes in character spacing to achieve the condensed or
extended appearance. Although these effects could be crudely approximated by varying the Character Spacing
attribute of graphical text, such an approximation is inappropriate for systems that require high-quaJity text.

I
Relationship to Standards

1) ISO 7942 (GKS) - Specifies a registered escape as defined in 5.2.

2) ISO 8632 (CGM) - Specifies a registered escape as defined in 5.8.1.

3) ISO 8651 (GKS Language Bindings) - Specifies a registered escape.

I
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D.esription: 5
Select Typeface Proportionate Width sets the desired typeface
proportionate width to the value specified by the typeface I
proportionate width indicator. This information is used to indicate
a preference for one proportionate width over others when a
typeface is selected during "font substitution" or when a graphical
"font" is not completly specified in a typographic sense. The
following proportionate width values (from ISO/DIS 9541) are
defined:

ultra condensed (highest ratio of glyph height to width) I
extra condensed
condensed
semi condensed
medium
semi expanded
expanded
extra expanded
ultra expanded (lowest ratio of glyph height to width)

If the typeface proportionate width indicator is not one of the I
defined values, then the default value, medium, shall be used.

I
I
I
I,
'I
I
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i Ralationship to artieular standards: Select Typeface Prmportionate W•Mh

I 1) CGM Functional Specification (reference ISO 8632 CGM;
Part 1: Functional Description)

* A functional description of the Select Typeface Proportionate Width
escape parameters is:

Parameters:

function identifier (I) as assigned by the Registration

i data record (D): Authority

typeface proportionate width indicator (ultra condensed,
extra condensed, condensed, semi condensed, medium, semi
expanded, expanded, extra expanded, ultra expanded) (E)

3 Items for Data Record:

typeface proportionate width indicator

The following typeface proportionate width indicator values aredefined:

1: ultra condensed
2: extra condensed
3: condensed
4: semi condensed

5:medium
6: semi expanded
7: expanded
8: extra expanded
9: ultra expanded

Data Record Description:

The parameter defines the desired typeface proportionate width.

I
I
i
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2) CGX Encodings (reference ISO 8632 CGM; Parts 2,3,4)

All encodings will be handled in the same way. The entire data
record, containing the data record items in sequential order from
first to last, will be treated as a string. Ignoring (for the
moment) the contents of the "string", the entire data record will
be encoded according to the rules for string in that encoding.
Considering the string contents (that is, the data record items),
the base data types in the data record are encoded according to the
encoding rules for that type in that encoding. For example, in the
binary encoding, a data record that contains two 16 bit integerswould be coded as if it were a string of length 4. Within the four
octets that comprise the string's contents, the tw6 16 bit integers
would be coded using the binary coding for 16 bit binary integers.

I
I
I
I
I
I
I
I
I
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3) GKt Functional Specification (reference ISO 7942 GKS
Functional Description)

This escape is applicable at GKS level Oa and above. A functional
description of its parameters is given below:

Name Values Data Type
escape function identifier as assigned N

input data record:
typeface proportionate Note 1 E
width indicator

Note 1. Typeface proportionate width indicator is one of: (ultra
condensed, extra condensed, condensed, semi condensed, medium, semi
expanded, expanded, extra expanded, ultra expanded)

output data record:
none

Errors:

8 GKS not in proper state: GKS shall be either in one of the
states GKOP,WSOP, WSAC, or SGOP

4) GKS FORTRAN language binding (reference ISO DIS 8651/1 GKS
Language Bindings; Part 1: FORTRAN)

a) The following language binding is proposed for the "GEpqrs" form
(as defined in Paragraph 9.1 of the GKS FORTRAN language binding)
of the escape (pqrs is to be assigned by the Registration Authority
to correspond to the assigned Register Identifier):

SUBROUTINE GEpqrs(TFPRWD)

Input Parameters:
INTEGER TFPRWD typeface proportionate width indicator

(ultra condensed, extra condensed,

condensed, semi condensed, medium, semi
expanded, expanded, extra expanded,
ultra expanded)

Output Parameters:
NONE

I

I 271

I



I
I

Select Typeface Proportionate Width

The following mnemonic FORTRAN names and their values for GKS
ENUMERATION type values are added to the list in the GKS

FORTRAN binding:

typeface proportionate ultra condensed, extra condensed,
width condensed, semi condensed,

medium, semi expanded,
expanded, extra expanded,
ultra expanded

INTEGER GTFUC, GTFEC,
GTFCON, GTFSC,

GTFMED, GTFSE,
GTFEXP, GTFEE,
GTFUE

PARAMETER (GTFUC-I, GTFEC-2,

GTFCON-3, GTFSC-4,
GTFMED-5, GTFSE-6,
GTFEXP-7, GTFEE-8,
GTFUE-9)

b) The following parameters are proposed for use when accessing
this escape through the GESC function of Paragraph 9.3 of the GKS
FORTRAN language binding standard;

Parameters to the Pack and Unpack Data Record functions:

INTEGER IL 1
INTEGER IA( 1 ) proportionate width indicator
INTEGER RL 0
INTEGER SL 0

I
I
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5) Pascal language binding (reference: ISO DIS 8651 GKS
Language Bindings; Part 2: Pascal)

The following Pascal language binding is proposed for the procedure
"GESCAPE" as defined in paragraph 6.2 of the GKS Pascal language
binding (note the case variant "1" will be replaced with the actual
ESCAPE identifier at registration):

GEscapeTypefaceProportionateWidthType -
(GVEscapeUltraCcadensed,
GVEscapeExtraCondensed,
GVEscapeCondensed,GVEscapeSemiCondensed,

GVEscapeMedium,
GVEscapeSemiExpanded,
GVEscapeExpanded,

GVEscapeExtraExpanded,
GVEscapeUltraExpanded);

GREscapeDataIn - RECORD

3 CASE EscapelD : GTEscapeDataTag of
1:(

U0001 TypeFaceProportionateWidth
End; :GEscapeTypefaceProportionateWidthType);

GREscapeDataOut - RECORD
CASE Escapeld : GTEscapeDataTag of

1: () ; (*Null'Record *)
END;

2
I
I
I
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6) GKS Ad& language binding (reference ISO DIS 8651/3 GKS
Language Bindings; Part3:Ada)

Registered ESCAPE's are in a library package named GKSESCAPE. GKS 3
Ada provides a data type package, GKSTYPES which provides type
declarations.

The binding for the "procedure SELECTTYPEFACEPROPORTIONATE WIDTH"
form (as defined in Paragraph 4.1 of the GKS Ada language binding)
of the ESCAPE is: 3
-- Escape function for typeface proportionate width.
-- Data type ESCAPE ID is defined in package GKS ESCAPE.
-- Other data types are defined in package GKS-TYPES.

with GKSTYPES;
use GKS TYPES;
package GKS ESCAPE is

type TYPEFACE PROPORTIONATEWIDTHINDICATOR TYPE is
ULTRACONDENSED, EXTRA_CONDENSED, CONDENSED, SEMICONDENSED,
MEDIUM, SEMI EXPANDED, EXPANDED, EXTRA-EXPANDED, ULTRA EXPANDED

type TYPEFACE PROPORTIONATEWIDTH DATA RECORD is
TYPEFACE PROPORTIONATE WIDTH_ INDICATOR VALUE :in
TYPEFACE PROPORTIONATEWIDTH INDICATORTYPE;

procedure SELECTTYPEFACEPROPORTIONATEWIDTH 3
(ESCAPE-IDENTIFIER :in ESCAPE ID:

TYPEFACEPROPORTIONATE W-DTHINDICATOR VALUE :in
TYPEFACE PROPORTIONATE WIDTH-INDICATOR-TYPE);

-- more ESCAPE procedures can be inserted here

end GKS ESCAPE;

I
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I PART 3

I PARTIALLY REVISED PROPOSALS WHICH NEED

ADDITIONAL TECHNICAL WORK PRIOR TO BALLOT.I
I
I
I
I
I
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Date of Presentation: 10 April 1987

Sponsoring Aithority. I ANSI

Class of Graphical Item: IGCP

GDP Identifier: I Psi Array

Description
This Generalized Drawing Primitive provides a very flexible mechanism for describing raster (image) data
within computer graphics standards. It can be viewed as an extension of the Cell Array primitive to allow
alternate encoding and compression schemes. See attached sheets for additional details.

I
!
I

Additional Comments
The features in this GDP are based upon those in the Ceil Array primitive, with extensions adopted from CCITT
T.4 and T.6. Tag Image File Format(TIFF), and Tiled Raster Interchange Format (TRIF) as needed to meet the
requirements of intended applications.

I

I Justification for Inclusion
The raster data capabilities of existing graphics standards provide a rich and flexible set of facilities for dealing
with raster (image) data. These facilities do, however, lack a few features that limit their wider applicability
and often force users to utilize techniques outside of computer graphics standards to describe/transfer raster
data. This GDP is intended to add the missing facilities. With it, a single file format-the CGM-can meet the needs
of both raster and "vector" graphics storage and exchange in office, publishing, and other applications.I.

Relationship to Standards
1) ISO 7942 (GKS) - Specifies a registered GDP as defined in 5.3.

I 2) ISO 8632 (CGM) - Specifies a registered GDP as defined in 5.6.10.

3) ISO 8651 (GKS Language Bindings) - Specifies a registered GDP. (See attached sheets).

!
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Descri~tlgn:

The Pel Array generalized drawing primitive is aii extended version
of the Cell Array primitive designed to support the transfer, I
storage, and printing of raster image data from a variety of
sources. u
Parameters:

3 corner points P,Q, and R (3P) 3
nx,ny (number of pels per line; number of lines) (21)

encoding (one of: packed, run-length, T.4, T.6, LZW) (E)

local colour precision

pel array colour specifiers (nx*ny*local colour precision) 3
In the general case, P,Q,R can delimit an arbitrary parallelogram.
P and Q delimit the end points of a diagonal of the parallelogram,
and R defines a third corner.

In the simplest case, the three corner points, P,Q,R, define a
rectangular area in the coordinate space. This area is subdivided Iinto nx*ny contiguous 

rectangles 
as follows. 

The edge from P to

is subdivided into nx equal intervals, and the edge from R to Q is
subdivided into ny equal intervals. The grid implied consists of
nx*ny identical pels. The colour list consists of nx*ny colour U
specifications, conceptually an array of dimensions nx and ny
representing respectively the column and row dimensions. Array
element (1,1) is mapped to the pel at corner P, and array element
(nx,l) is mapped to pel at corner R. Array element (nx,ny) is
mapped to the pel at corner Q. Hence, the colour elements are
mapped within rows running from P to R, and with the rows
incrementing in order from R to Q. (Note that all four traditional
iralues of pel path -- 0, 90, 180, and 270 -- as well as both
traditional values of line progression -- 90 and 270 -- can be
realized by varying the inter-relationships among P, Q, and R)

The encoding parameter specifies how the pel array values are
encoded. This parameter allows an API standard to pick up a pel
array (image) obtained from an external device, such as a scanner, Iand image(print) it without having to interpret the data in it.
Similarly, it allows a graphical metafile or interface standard to
transfer such data without having to interpret it. The allowable
values of encoding are:

Packed :o compression, but pack colour values as tightly as 3
possible, with no unused bits except at the end of a row. The
colour values are represented by rows of values, each row starting
on a (16 bit) word boundary. [Note: This encoding is identical to
the "packed list" mode in the binary binding of the CGM. It is also Iequivalent to the "packed" mode of TIFF, with byte order restricted
to "?MM".] 278 1
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Run-length : The colour list values are represented by rows
broken into runs of constant colour; each row starts on a (16 bit)
word boundary. (Note: This encoding is identical to the "packed
list" mode in the binary binding of the _GM.]

T.4 one dimensional : Facsimile-compatible CCITT Group 3,
exactly as specified in "Standardization of Group 3 facsimile
apparatus for document transmission" Recommendation T.4 Volume VII,
Fascicle VII.3, Terminal Equipment and Protocols for Telematic
Services, The International Telegraph and Telephone Consultative
Committee (CCITT), Geneva, 1985, pages 16 through 21. All rows
must begin on a byte boundary. The restrictions in T.4 for the
number of pels per line (nx), the number of lines per pel array
(ny), and the s-ize, position, and orientation of an pel array
within a picture do not apply. [Note that the addition of fill bits
before EOLs to force them to end on word boundaries is not required
but is allowed.]

T.4 two dimensional : Facsimile-compatible CCITT Group 3 two
dimensional, exactly as specified in "Standardization of Group 3
facsimile apparatus for document transmission" Recommendation T.4
Volume VII, Fascicle VII.3, Terminal Equipment and Protocols for
Telematic Services, The International Telegraph and Telephone
Consultative Committee (CCITT), Geneva, 1985, pages 21 through 28.
All rows must begin on a byte boundary. The restrictions in T.4 for
the number of pels per line (nx), the number of lines per pel array
(ny), and the size, position, and orientation of an pel array
within a picture do not apply. [Note that the addition of fill bits
before EOLs to force them to end on word boundaries is not required
but is allowed.]

T.6 : Facsimile-compatible CCITT Group 4, exactly as specified in
"Facsimile Coding Schemes and Coding Control Functions for Group 4
Facsimile Apparatus", Recommendation T.6, Volume VII, Fascicle
VII.3. Terminal Equipment and Protocols for Telematic Services, The
International Telegraph and Telephone Consultative Committee
(CCITT), Geneva, 1985, pages 40 through 48. The restrictions in T.4
for the number of pels per line (nx), the number of lines per pel

array (ny), and the size, position, and orientation of an pel array
within a picture do not apply. [Note that the addition of fill bits
before EOLs to force them to end on word boundaries is not required
but is allowed.] [Note: This encoding is identical to that of the
T.4 two dimensional with the single exception that the "K"
parameter which controls the number of consecutive two dimensional
lines without an intervening one dimensional line has the value
infinity rather than a small integer.]

LZW Compression : An adaptive compression for raster images as
defined in an article by Terry A. Welch, entitled "A Technique for
High Performance Data Compression", IEEE Computer , vol. 17 no. 6
(June 1984), and called the basic Lempel-Ziv & Welch (LZW)
algorithm. (Note: The author's goal in that article was to describe
a hardware-based compressor that could be built into disk
controller or database engine, and used on all types of data. There
is no specific discussion of raster images.]

LZW is fully reversible. All information is preserved, but if noise
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or information is removed from an image, perhaps by smoothing or 3
zeroing some low-order bitplanes, LZW compresses images into a
smaller size. Thus, 5-bit, 6-bit, or 7-bit data masquerading as
8-bit data compresses better than true 8-bit data. Smooth images
also compress better than noisy images, and simple images compress
better than complex images. LZW works well on bilevel images too.

LZW Encoding 3
The LZW algorithm is based on a translation table, or string table,
that maps strings of input characters into codes. Variable-length
codes are used, with a maximum code length of 12 bits. This string
table is different for every pel array, and, remarkably, does not
need to be kept for the decompressor. The trick is to make the
decompressor automatically build the same table as is built when U
compressing the data. The following C-like pseudocode describes the
coding scheme:

InitializeStringTable);
WriteCode(ClearCode);
S- the empty string
for each character in the pel array{ (

K - GetNextOcteto;
if Q+K is the string table{

S- 9+K; /* string concatenation*/
)else{

WriteCode(CodeFromString(a));
AddTableEntry(Q);
Q - K;

}
)/*end of for loop*/
WriteCode(CodeFromString(a));
WriteCode(EndofInformation);

The "characters" that make up LZW strings are octets of
uncompressed pel array data. InitializeStringTable() initializes
the string table to contain all 256 possible single octet codes,
numbered 0 through 255. WriteCode() writes a code to the output
stream. The first code written is a Clear code, which is defined to
be code #256. Q represents the "prefix" string. GetNextOctet() I
retrieves the next octet from the input stream. The "+" sign
indicates string concatenation.

AddTableEntry() adds a table entry. Since InitializeStringTable has I
already added 256 entries to the table, and since entry 256 is
reserved for a special "clear code", and entry t257 is reserved for
a special "End of Information" code, therefore the first
multi-octet entry to the table is made at position 258.

Since codes are written using as few bits as possible, WriteCode()
starts out with 9 bit codes since the new entries are greater than U
255 but less than 512. When table entry 512 is added, WriteCode

switches to 10 bit codes. Likewise, it switches to 11 bit codes at
1024 and to 12 bit codes at 2048. The table is limited to 12 bit
codes, so when entry 4094 is reached, a ClearCode is written and
the compresor re-initilaizes the table and starts writing out 9 bit
codes again. Each encoded pel array begins with a Clear code and

280

I



Pei Array

ends with an End of Information code.

LZW Decoding

The procedure for decompression is described by the following
pseudocode:

while ((CodeNextCode () !-End of Information code) {
if ((Code - Clear code){

InitializeTable (;
Code - GetNextCode );
if (Code - End of Information code

break;
WriteCode(StringFromCode(Code));
OldCode - Code;

} */end of Clear code case*/

else(
if (IsInTable(Code)){

WriteString(StringFromCode(Code));
AddStringToTable(StringFromCode(OldCode)+FirstChar

(StringFromCode(Code)));
WriteString(OutString);
AddStringToTable(OutString);
OldCode - Code;

}else(
OutString-StringFronCode(OldCode)

+ FirstChar(StringFromCode(Code));
AddStringToTable(OutString);
OldCode - Code;
WriteString(OutString);

I
}/*end of not-Clear code case*/

}/*end of while loop*/

The function GetNextCode() retrieves the next code from the
LZW-coded data. It must keep track of bit boundaries. It knows that
the first code that it gets will be 9-bit code. We add a table
entry each time we get a code, so GetNextCode() must switch over to
10-bit as soon as string #511 is stored into the table.

The function StringFromCode() gets the string associated with a
particular code from the string table.

The function AddStringToTable() adds a string to the string table.
The "+" sign joining the two parts of the argument to
AddStringToTable indicate the string concatenation.

StringFromCode() looks up the string associated with a given code.

WriteString() adds a string to the output stream.
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The 'local colour precision' parameter declares the precision of I
'cell colour specifiers'. It applies only to computer graphics
standards that support the both direct and indexed specification of
colour. If indexed colour selection is used, then this parameter
specifies the colour index precision. If direct colour selection is
used, then then this parameter specifies the colour precision.

I
I
I
I
U
I
1
I
I
I
I
I
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Relationship to ra-tinu-lar standards:

1) CGM Functional Specification (reference ISO 8632 CGM;
Part 1: Functional Description)

The LCP (local color precision) parameter declares the precision of
the cell colour specifiers. The precision is for either indexed or
direct colour, according to the COLOUR SELECTION MODE of the
picture. The form of the parameter is encoding dependent. If the
picture uses indexed colour selection, then the form of the
parameter is the same as that of COLOUR INDEX PRECISION. If the
picture uses direct colour selection, then the form of the
parameter is the same as that of COLOUR PRECISION. Since the array
may be compressed, its length may not be able to be calculated
directly from the number of pel array colour specifier values.
Consequently, the pcl array is treated as an array of 16 bit
integer words and its length is specified by the pel array length
parameter.

A functional description of the Pal Array generalized drawing

primitive parameters is:

Parameters:

function identifier (I) as assigned by the Registration
Authority

point list(nP) contains the three points P, Q, and R
data record(D)

Items for Data Record:

nx
ny
encoding
LCP
pal array length
start of pcl array colour specifiers

Data Record Description:

The data record contains the dimensions of the pcl array, its
encoding type, its local colour precision, and the pel array
itself.
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2) CGI Encodings (reference ISO 8632 CGM; Parts 2,3,4)

All encodings will be handled in the same way. The entire data I
record, containing the data record items in sequential order from
first to last, will be treated as a string. Ignoring (for the
moment) the contents of the "string", the entire data record will
be encoded according to the rules for string in that encoding.
Considering the string contents (that is, the data record items),
the base data types in the data record are encoded according to the
encoding ruies for that type in that encoding. For example, 'i the
binary encoding, a data record that contains two 16 bit integers
would be coded as if it were a string of length 4. Within the four
octets that comprise the string's contents, the two 16 bit integers
would be coded using the binary coding for 16 bit binary integer:.

I
I
I
I
5
I
I
I
I
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3) GRS Functional Specification (reference ISO 7942 GKS
Functional Description)

I This GDP is applicable at level Oa and above. The corner points are
transformed to NDC and the pel array through those points is then
drawn. The pel array colour specifiers may be either index or
direct colour values, as determined by the value of the colour
specification type parameter. If the pel array uses indexed colour
selection, then the local colour precision specifies the length ofthe index values. in bits. If the pel array uses direct colourselection, then the local colour precision specifies the length of
the direct RGB colour values in bits. Since the array may be

compressed, its length may not be able to be calculated directly
from the number of pel array colour specifier values. Consequently,the pel array is treated as an array of 16 bit integer words andits length is specified by the pel array length parameter.

A functional description of all input parameters is:

Name Coordinate System Values Data Type
number of points (3) I

corner points (P,Q, and R) WC 3xP

GDP identifier as assigned N

GDP data record:
nx,ny (21)

encoding (packed, run-length, T.4, T.6, LZW) E

colour specification type (indexed, direct) E

1 local colour precision I

pel array length I

I pel array colour specifiers (nx*ny*local colour precision) I*pel
array
length

Errors:

Er5 GKS not in proper state: GKa shall be in the state WSAC or
In the state SGOP

100 Number of points is invalid
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4) GKS FORTRAN language binding (reference ISO/IEC 8651-1, GKS
Language Bindings; Part 1: FORTRAN)

a) The following language binding is proposed for the "GDpqrs" form
(as defined in subclause 9.1 of the GKS FORTRAN language binding)
of the GDP (pqrs is to be assigned by the Registration Authority to
correspond to the assigned Register Identifier): 3

SUBROUTINE GDpqrs( N, PXA, PYA, NX, NY, IENCODE, ICSPEC, LCP,
+IPAL, IPACS)

Input Parameters: 5
INTEGER N number of points (3)
REAL PXA(3), PYA(3) P,Q, and R corner points
INTEGER NX, NY number of pels per line; number of

lines
INTEGER IENCODE encoding (packed, run-length, T.4, T.6,

LZW)
INTEGER ICSPEC colour specification type(indexed,

direct)
INTEGER LCP local colour precision
INTEGER IPEL pel array length I
INTEGER IPACS(IPEL) pel array colour specifiers

(number of values is nx*ny*local colour
precision)

b) The following parameters are proposed for use when accessing
this GDP through the GGDP function of subclause 9.3 of the GKS
FORTRAN language binding standard:

Parameters used by the Pack Data Record function for the Input Data
Record: 3

Integer IL 5 + pel array length (which depends the
relationship of LCP to integer precision
integer precision and encoding)

Integer IA(1) nx
Integer IA(2) ny
Integer IA(3) encoding
Integer IA(4) LCP I
Integer IA(5) pel array lengthInteger IA(6) start of pel array colour specifiers

Integer RL 0I
Integer SL 0

The Unpack Data Record function is not required by this escape. 3
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3 5) Pascal language binding (reference: ISO/IEC 8651-2, GKS

Language Bindings; Part 2: Pascal)

I The following Pascal language binding is proposed for the procedure
"GEscape" as defined in subclause 6.2 of the GKS Pascal language
binding (note the case variant "1" will be replaced with the actual3 ESCAPE identifier at registration):

NumPoints - 3;
Points : GAPointArray;
GEGDPCurveProperty6 - (packed, run-length, T.4, T.6, LZW);
GEGDPCurveProperty7 - (indexed, direct);

3 GRGDPData - RECORD
CASE GDPId : GTGDPDataTag OF

1:(
U0001 PelsPerLine : INTEGER;
U0001 LinesPerArray : INTEGER;
U0001 EncodingType : GEGDPCurveProperty6;
U0001 ColourSpecificationType : GEGDPCurveProperty7;
U0001 LocalColourPrecision : INTEGER;
U0001 PelArrayLength : INTEGER;
U0001 PelArrayColourSpecifiers : array

([l..PelArrayLength]

ED of INTEGER);

END;I
I
U
I
I
I
I
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6) GES Ada language binding (reference ISO/IEC 8651-3, GKS
Language Bindings; Part 3: Ada)

Registered GDP's are in a library package named GKSGDP. GKS Ada
provides a data type package, GKSTYPES which provides types
declarations.

The binding for the "procedure PEL ARRAY" form (as defined in
subclause 4.1 of the GKS Ada language binding) of the GDP is:

-- GDP function for a Pel Array.
-- Data type GDPDATARECORD is defined in package GKS GDP.
-- GDP ID and other data types are defined in package GKSTYPES.

with GKS TYPES;
use GKS_TYPES;
package GKS GDP is

type CORNER-POINTS is new WC.POINTARRAY (1..3);
type ENCODING-TYPE is (PACKED, RUNLENGTH, T.4, T.6, LZW);
type COLOURSPECIFICATIONTYPE is (indexed, direct);

type PELARRAYCOLOURSPECIFIERS is array (NATURAL range<>) of
ESCAPE INTEGER);

type PEL-ARRAYDATARECORD is
record

PELS PER LINE : ESCAPE INTEGER;
LINES PER ARRAY : ESCAPE INTEGER;ENCODING- : ENCODING TYPE;

COLOUR SPECIFICATION : COLOUR SPECIFICATIONTYPE;
LOCAL COLOUR PRECISION : ESCAPE_ INTEGER;
PEL ARRAY LENGTH : ESCAPE- INTEGER;
PEL-ARRAY : PELARRAYCOLOURSPECIFIERS;

end; - --

procedure PEL ARRAY
CORNER POINTS :in BEZIER POINTS;
PEL_AIRAYRECORD :in PELARRAY DATARECORD;

-- I
-- more GDP procedures can be inserted here

end GKS GDP; I

I
I
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I Prouosal Number:. 57

3 Date of Presentation: 9 September 1988

I Sponsoring Authority: I ANSI

3 I Class of Graphical item: I ESCAPE

I Specific Escape I Function Identifier: I Set Indexed Colour Response

Description
This escape function sets a value for the indexed colour response curve. This curve is used to provide exact
photometric information in terms of density for indexed colour specifications contained in pal array primitives.3 See attached sheets for additional details.

I
I

Additional Comments
This escape is intended for use in conjunction with the psi array generalized drawing pnmitive, although it could
be used for rendering other primitives as well.

I
I
I

Justification for Inclusion
Photometric information in terms of density for indexed colour specifications contained in psi array primitives is
needed if output devices are to reproduce input pal arrays precisely. Many proprietary systems for
defininglstoringitransfemng raster image data provide this capability. This is one in a set of escapes that
provide extended raster/image data capabilities enabeling the family of computer graphics standards to meet the3 requirements of office document generation/exchange and technical publications.

I
Relationship to Standards

-- 1) ISO 7942 (GKS) - Specifies a registered escape as defined in 5.2.

S2) ISO 8632 (CGM) - Specifies a registered escape as defined in 5.8.1.

3) ISO 8651 (GKS Language Bindings) - Specifies a registered escape.
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DesCription"

The purpose of the Set Indexed Colour Response escape function is
to define a "curve" providing exact photometric interpretation
information in terms of optical density for indexed colour image
data contained in pel array primitives. In particular, if the
index values represent ranges of a monochrome value such as gray,
this escape can be used to provide more exact photometric m
interpretation information for gray scale image data. The default
curve is linear in intensity/reflectance.

Since optical density is specified in terms of fractional numbers, I
Real numbers are used for these values. Optical densitometers
typically measure densities within the range of 0.0 to 2.0. If the
indexed colour response curve is known for the data in a pel I
array, and if the indexed colour response of the output device is
known, then an intelligent conversion can be made between the
input data and the output device. For example, the output can be
made to look just like the input. In addition, if the input image
lacks contrast (as can be seen from the response curve), then
appropriate contrast enhancements can be made. I

The purpose of the indexed colour response curve is to act as a
"lookup" table mapping values from 0 to 2**(local colour
precision)-l into specific density values. The Oth element of the
indexed colour response curve array is used to define the colour
response value for all pels having an index value of 0, the Ist
element of the indexed colour response curve array is used to
define the colour response value for all pels having a value of 1,
and so on, up to 2**(local colour precision)-l. It is permissible
to have a indexed colour response curve even for bilevel (1-bit)
pel arrays. The indexed colour response curve will have 2 values. 1
Implementers may wish to purphase a Kodak Reflection Density
Guide, catalog number 146,5947, available for $10 or so at
prepress supply houses, and use it to determine reasonable density
values for their scanner or frame grabber. If this is not
practical the default curve that is linear in
intensity/reflectance can be used.

I
I
I
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Set Indexed Colour Response

3 Relationship to nartit1uar standards:

1) CGI Functional Specification (reference ISO 8632 CGM;3 Part 1: Functional Description)

The local colour precision value in this escape should match that
used in subsequent Pel Array GDPs when index colour is used. A
functional description of the Set Indexed Colour Response escape
parameters is:

3 Parameters:

function identifier (I) as assigned by the Registration
Authority

I data record (D):
LCP (local colour precision) (I)
colour response curve ( (2**LCP) * R)

Items for Data Record:

LCP (local colour precision)
colour response curve (0)
colour response curve (1)

colour response curve ((2**LCP)-l

Data Record Description:

3 The parameters define the local coiour precision and indexed"
colour response curve for pel array data.

2) CG2 Encodings (reference ISO 8632 CGM; Parts 2,3,4)

1 All encodings will be handled in the same way. The entire data
record, containing the data record items in sequential order from
first to last, will be treated as a string. Ignoring (for the
moment) the contents of the "string", the entire data record will
be encoded according to the rules for string in that encoding.
Considering the string contents (that is, the data record items),

the base data types in the data record are encoded according to the
encoding rules for that type in that encoding. For example, in theI binary encoding, a data record that contains two 16 bit integers
would be coded as if it were a string of length 4. Within the four
octets that comprise the string's contents, the two 16 bit integers
would be coded using the binary coding for 16 bit binary integers.

291

I



I
Set Indexed Colour Response

3) GKS Functional Specification (reference ISO 7942 GKS
Functional Description)

The set dash escape is applicable at GKS level Ga. A functional I
description of its parameters is given below:

Name Values Data Type U
escape function identifier as assigned N

input data record: I
LCP (local colour precision) I
colour response curve (2**LCP)*R

output data record:
none

Errors: 3
8 GKS not in proper state: GKS shall be in one of the states

GKOP, WSOP, WSAC, or SGOP

4) GKS FORTRAN language binding (reference ISO/IEC 8651-1,
GKS Language Bindings; Part 1: FORTRAN) 3
a) The following language binding is proposed for the "GEpqrs" form
(as defined in subclause 9.1 of the GKS FORTRAN language binding)
of the escape (pqrs is to be assigned by the Registration Authority
to correspond to the assigned Register Identifier):

SUBROUTINE GEpqrs(LCP, CRC)

Input Parameters:

INTEGER LCP local colour precision
REAL CRC(2**LCP) colour response curve U
Output Parameters:

NONE I
b) The following parameters are proposed for use when accessing
this escape through the GESC function of subclause 9.3 of the GKS
FORTRAN language binding standard:

Parameters used by the Pack Data Record function for the Input Data I
Record:

Integer IL 1
Integer IA(1) LCP (local colour precision)
Integer RL 2**LCP
Real RA(1) colour response curve (0)
Real RA(2) colour response curve (1)
Real RA(2**LCP) colour response curve ((2**LCP)-1

Integer SL 0 39
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The Unpack Data Record function is not required by this escape.

5) Pascal language binefing (reference: ISO/IEC 8651-2 GKS
Language Bindings; Part 2: Pascal)

The following Pascal language binding is proposed for the procedure
"GEscapeff as defined in subclause 6.2 of the GKS Pascal language
binding (note the case variant "1" will be replaced with the actual
ESCAPE identifier at registration):

GREscapeDataIn - RECORD
CASE EscapeId : GTEscapeDataTag of
1:(

U0001 LocalColourPrecision: INTEGER;
U0001 ColourResponseCurve :

array [l..(2**LocalColourPrecision)]
of REAL);

END;

GREscapeDataOut - RECORD
CASE EscapelD GTEscapeDataTag of

END; 1: 0 (*Null Record*)
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6) GKS Ada language binding (reference ISO/IEC 8651-3, GKS I
Language Bindings; Part 3: Ada)

Registered ESCAPE's are in a library package named GKSESCAPE. GKS 3
Ada provides a data type package, GKSTYPES which provides type
declarations.

The binding for the "procedure SETINDEXEDCOLOURRESPONSE" form I
(as defined in subclause 4.1 of the GKS Ada language binding) of
the ESCAPE is: I

-- Escape function to set the indexed colour response curve for a
-- pel array.
-- Data types ESCAPEID and ESCAPEFLOAT are defined in package
-- GKS ESCAPE.
-- Other data types are defined in package GKSTYPES.

with GKS TYPES;
use GKSTYPES;
package GKSESCAPE is

type COLOUR RESPONSECURVE is array(SMALL_.NATURAL riange <>) Of ESCAPE FLOAT :

type INDEXED..COLOURRESPONSERECORD is-
record

LOCAL COLOUR PRECISION :in INTEGER;
COLOURRESPONSE :in COLOUR RESPONSE CURVE

(0.. (2**EOCALCOLOURPRECISION-1));
end record;

procedure SET INDEXED COLOURRESPONSE
(COLOUR RESPONSE :in INDEXEDCOLOURRESPONSERECORD ); 1

-- more ESCAPE procedures can be inserted here

end GKSESCAPE;

I
I

I
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i iProposal Number: 58

Date of Presentation: 9 Setember 1988

1 Sponsoring Authority: TANSI

Class of Graphicalitem:_IESCAPE It*

I Specific Escape I Function Identifier: I Set Direct Colour Response

Description
This escape function sets a value for the direct colour response curve. This curve is used to provide exact
photometric information in terms of intensity for direct colour specifications contained in psl array primitives.
See attached sheets for additional details.I

I
I

Additional Comments
This escape is intended for use in conjunction with the pei array generalized drawing primitive, although it could
be used for rendering other primitives as well.

I

Justification for Inclusion
Photometric information in terms of intensity for directly specified colour contained in pel array primitives is
needed if output devices are to reproduce input pel arrays precisely. Many proprietary systems for
defining/storingltransferringtviewing raster image data provide this capability. This is one in a set of escapes
that provide extended raster/image data capabilities enabeling the family of computer graphics standards to
meet the requirements of office document generation/exchange and technical publications.

Ii

Relationship to Standards
1) ISO 7942 (GKS) - Specifies a registered escape as defined in 5.2.

2) ISO 8632 (CGM) - Specifies a registered escape as defined in 5.8.1.

3) ISO 8651 (GKS Language Bindings) - Specifies a registered escape.
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D.esription!

The purpose of the Set Direct Colour Response escape function is
to define a "curve" providing exact photometric interpretation
information in terms of intensity for direct colour image data
contained in pel array primitives. Three colour response curves,
one each for Red, Green and Blue color information are defined.
The Red entries come first, followed by the Green entries, I
followed by the Blue entries. The default curves are linear in
intensity/reflectance. The length of each subcurve is 2**(local
colour precision)," using the same local colour precision value as
subsequent pel array generalized drawing primitives. Each entry is I
a 16 integer value. 0 represents the minimum intensity, and 65535

represents the maximum intensity. Black is represented by (0,0,0),
and white by (65535, 65535, 65535). Therefore, a color response
curve entry for direct (RGB) colour data with a local colour
precision of 8 bits would have 3 * 256 entries, each consisting ofa 16 bit integer.

I
I
I
I
I
I
I
U
I
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Reslatlnnhip tn Dartieular standards:

1) CGm Functional Specification (reference ISO 8632 CGM;
Part 1: Functional Description)

The local colour precision value in this escape should match that
used in subsequent Pel Array GDPs when index colour is used. A
functional description of the Set Indexed Colour Response escape
parameters is:

Parameters:

function identifier (I) as assigned by the Registration

data record (D): 
Authority

LCP (local colour precision) (I)
red response curve ( (2**LCP) * I)
green response curve ( (2**LCP) * I)
blue response curve ( (2**LCP) * I)

Items for Data Record:
LCP (local colour precision)red response curve (0)

red response curve (1)

red response curve ((2**LCP)-Il
green response curve (0)
green response curve (1)

green response curve ((2**LCP)-l
blue response curve (0)
blue response curve (1)

blue response curve ((2**LCP)-I

Data Record Description:

The parameters define the local colour precision and indexed
colour response curve for pel array data.

2) CG Erncodings (reference ISO 8632 CGM; Parts 2,3,4)

All encodings will be handled in the same way. The entire data
record, containing the data record items in sequential order from
first to last, will be treated as a string. Ignoring (for the
moment) the contents of the "string", the entire data record will
be encoded according to the rules for string in that encoding.
Considering the string contents (that is, the data record items),
the base data types in the data record are encoded according to the
encoding rules for that type in that encoding. For example, in the
binary encoding, a data record that contains two 16 bit integers
would be coded as if it were a string of length 4. Within the four
octets that comprise the string's contents, the two 16 bit integers
would be coded using the binary coding for 16 bit binary integers.
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3) GKS Functional Specification (reference ISO 7942 GKS
Functional Description)

The set dash escape is applicable at GKS level Oa and above. A
functional description of its parameters is given below:

Name Values Data Type
escape function identifier as assigned N

input data record:
LCP (local colour precision) I
red response curve (2**LCP)*I
green response curve (2**LCP)*I1
blue response curve (2**LCP)*I1

output data record:
none

Errors:

8 GKS not In proper state: GKS shall be in one of the
states GKOP,WSOP, WSAC, or SGOP I

4) GKS FORTRAN language binding (reference ISO/IEC 8651-1,
GKS Language Bineings; Part 1: FORTRAN) U
a) The following language binding is proposed for the "GEpqrs" form
(as defined in subclause 9.1 of the GKS FORTRAN language binding)
of the escape (pqrs is to be assigned by the Registration Authority
to correspond to the assigned Register Identifier):

SUBROUTINE GEpqrs(LCP, RCRC, GCRC, BCRC) 3
Input Parameters:

INTEGER LCP local colour precision U
INTEGER RCRC(2**LCP) red response curve
INTEGER GCRC(2**LCP) green response curve
INTEGER BCRC(2**LCP) blue response curve I
Output Parameters:

NONE I

I
I
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b) The following parameters are proposed for use when accessing
this escape through the GESC function of subclause 9.3 of the GKS
FORTRAN language binding standard:

Parameters used by the Pack Data Record function for the Input Data
Record:

Integer IL 1 + 3*(2**LCP)
Integer IA(1) LCP (local colour precision)
Integer IA(2) red response curve (0)
Integer .IA(3) red response curve (1)

IInteger IA(2**LCP4) red response curve ((2**LCP)-l
Integer IA(2**LCP+2) green response curve (0)
Integer IA(2**LCP+3) green response curve (1)

Integer IA(2*2**LCP+l) green response curve ((2**LCP)-l
Integer IA(2*2**LCP+2) blue response curve (0)3 Integer IA(2*2**LCP+3) blue response curve (1)

Integer IA(3*2**LCP+l) blue response curve ((2**LCP)-I
Integer RL 0
Integer SL 0

The Unpack Data Record function is not required by this escape.

1 5) Pascal language binding (reference: ISO/IEC 8651-2, GKS
Language Bindings; Part 2: Pascal)
The following Pascal language binding is proposed for the procedure
"GEscape" as defined in subclause 6.2 of the GKS Pascal language
binding (note the case variant "I" will be replaced with the actual
ESCAPE identifier at registration):

GREscapeDataIn - RECORD
CASE EscapeId : GTEscapeDataTag of
1:(

U0001 LocalColourPrecision : INTEGER;
U0001 RedResponseCurve

: array [1..(2**LocalColourPrecision)] of INTEGER);
U0O01 GreenResponseCurve

array (1.. (2**LocalColourPrecision)] of INTEGER);
U0001 BlueResponseCurve

: array (1..(2**LocalColourPrecision)] of INTEGER);
END;

GREscapeDataOut - RECORD
CASE EscapelD : GTEscapeDataTag of

1: ()
(*Null Record*)

END;
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6) GKS Ada language binding (reference ISO/TEC 8651-3, GKS
Language Bindings; Part 3: Ada)

Registered ESCAPE's are in a library package named GKS ESCAPE. GKS
Ada provides a data type package, GKSTYPES which provides type
declarations.

The binding for the "procedure SET DIRECT COLOUR RESPONSE" form (as I
defined in subclause 4.1 of the GKS Ada language-binding) of the
ESCAPE is:

-- Escape function to set the indexed colour response curve for a
-- pel array.
-- Data types ESCAPEID and ESCAPEFLOAT are defined in package-- GKS ESCAPE.-- Other data types are defined in package GKSTYPES.

with GKSTYPES; I
use GKS_TYPES;
package GKS ESCAPE is

type DIRECT COLOUR RESPONSE CURVE is array
(SMALLNATURAL range <>)of INTEGER:

type DIRECT_COLOURRESPONSERECORD is
record

LOCALCOLOURPRECISION : in INTEGER;
COLOURRESPONSE :in DIRECT COLOUR RESPONSE CURVE

end record; COLOURPRECISION-i));

procedure SETDIRECT COLOUR._RESPONSE
(COLOUR RESPONSE :in DIRECT COLOURRESPONSERECORD ); 3

"--more ESCAPE procedures can be inserted here

end GKSESCAPE;

I
I
I
I
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iI Proposal Number:-

Date ot Presentation: 16 October 1989

i Sponsoring Authority: I ANSI -

Class of Graphical Item: I ESCAPE

I Specific Escape Function Identifier: I Sement Ust

Description
This escape function defines an association between the name of a global segment (in a CGM) and an identifier.I This identifier is used by the receiving system to locate the segment. Its purpose is to allow such segments to be
externally defined and Included In a CGM file by reference. This escape applies only to the CGM standard.I

I
I

Additional Comments
n None.

I
I

Justification for Inclusion
In many 'closed" interchange environments it is useful to build libraries of standard graphical objects that can be
incorporated into pictures by reference. This leads to more compact picture descriptions and to more uniform3 appearance.

I
I

Relationship to Standards
S1) ISO 7942 (GKS) - Does not apply.

2) ISO 8632 (CGM) - Specifies a registered escape as defined In 5.8.1.

3) ISO 8651 (GKS Language Bindings) - Does not apply.

3
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peseri~tion"

Segment List permits global segments to externally defined. This
escape is only applicable to the CGM standard. Each segment name in
the segment name list is associated with the corresponding
identifier in the external identifier list. The total number of
elements in both lists must be identical and is given by the number
of correspondences. The effect is as if each segment definition I
that is externally referenced were included within the metafile
descriptor as a global segment definition.

The content and structure of the identifiers in the external I
identifier list are not standardized by this escape element, and
are expected to be defined by application profiles. However, the
following scheme is suggested for general use in CGMs that do not I
conform to a specific application profile:

1) each identifier is a string consisting of three portions;

2) the portions are separated from each other by the solidus
character (U);

3) the first portion is the local file name of a CGM file where the
segment may be found;

4) the second portion gives the picture number within the file U
designated in the first portion; a value of zero (0) designates a
global segment within that file;

5) the third portion gives either the local segment name within the
picture designated by the second portion or the global segment name
in case the second portion designates a global segment. 5
For example, "My Symbol File/0/1" designates global segment "I" in
file "My Symbol File". (Note that global segment names are realized
as integers in the CGM, so character codes in identifiers are
translated into equivalent integer values as necessary to determine
their meanings.)

If any segment name or identifier is invalid, then that element of U
both lists shall not be processed and no association shall be
established. If the number of correspondences is invalid, the
escape shall be ignored. If the number of correspondences and the
contents of the two lists are not consistent, then the escape shall
be ignored. If any identifier cannot be translated into a valid
external reference, then that element of both lists shall be
ignored. 3

I
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RelationshiR to VArtlcular standards:

1) CGM Functional Specification (reference ISO 8632 CGM;
-- Part 1: Functional Description)

A functional description of the Select General Fill escape
parameters is:

Parameters:

5 function identifier (I) as assigned by the Registration
Authority

data record (D):I number of correspondences (the number of elements in both
the segment name list and the external identifier list)

segment name list (a list of segment names)I- external identifier list (a list of external identifiers)

3 Items for Data Record:

number of correspondences (I)
segment name list (nSN)
external identifier list (nS)

3 Data Record Description:
The parameters designate a correspondence between a set of
segment names and a set of external identifiers.

1 2) CG• Encodings (reference ISO 8632 CGM; Parts 2,3,4)

All encodings will be handled in the same way. The entire data
record, containing the data record items in sequential order from
first to last, will be treated as a string. Ignoring (for the
moment) the contents of the "string", the entire data record will
be encoded according to the rules for string in that encoding.
Considering the string contents (that is, the data record items),
the base data types in the data record are encoded according to the
encoding rules for that type in that encoding. For example, in the
binary encoding, a data record that contains two 16 bit integers
would be coded as if it were a string of length 4. Within the four
octets that comprise the string's contents, the two 16 bit integers3 would be coded using the binary coding for 16 bit binary integers.
3) GKS Functional Specification (reference ISO 7492, GKS

Functional Specification)

I The proposer only wishes to use this escape with the CGM standard.

4) GKS FORTRAN language binding (reference ISO/IEC 8651-1, GKS
Language Bindings; Part 1: FORTRAN)

The proposer only wishes to use this escape with the CGM standard.
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5) GKS Pascal language binding (reference: ISO/IEC 8651-2,
GKS Language Bindings; Part 2: Pascal)

The proposer only wishes to use this escape with the CGM standard. I
6) GKS Ada language binding (reference ISO/IEC 8651-3, GKS
Language Bindings; Part 3:Ada)

The proposer only wishes to use this escape with the CGM standard.

3
I
U
I
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- Proposal Number:

[Date of Presentation: 16 October 1989

I Sponsoring Authority: 1ANSI

_Class of Graphical Ittm: JESCAPE

SSpecItlc Escape Function Identifier: Givph Association

Description
This escape function defines an association between a glyph collection and a set of codes. Such an association isI commonly called a 'character set. This escape is applicable only to the CGM standard. The designated tail
sequence is used to invoke defined "character seta within a CGM. The glyph collection can be either a registered3 glyph collection. Glyph identifiers may be registered identifiers or may have only private meaning.

I
I

Additional Comments
* None.

I
I

I Justification tor Inclusion
Presently, the CGM standard allows only coded character sets defined or registered according to the procedures
of ISO 646, ISO 2022. or ISO 2375 to be used in text strings. In office systems standards the used of such
coded character sets is being replaced by a new set of glyph identifier and glyph collection identifier registration
procedures that dc-couple the notion of glyph (or characterl from the code used to represent that glyph in
interchange..Without this extension, these glyphs and glyph collections cannot be used within a CGM, since the
associated registers do not record any association of glyphs to codes. Further, there are additional requirements
for user defined fonts and user defined character sets that can conveniently utilize an escape that allows an
association between codes and glyphs to be defined within a CGM. This escape is designed to meet both these
needs.I

Relationship to Standards3 1) ISO 7942 (GKS) - Does not apply.

2) ISO 8632 (CGM) - Specifies a registered escape as defined In 5.8.1.

3) ISO 8651 (GKS Language Bindings) - Does not apply.

4) ISO 10036 (Procedure for registration of glyph and glyph collection identifiers) Identifiers registered3 according to these procedures can be used in this Escape function.
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Glyph Association permits the definition of "character sets"
constructed by associating glyph identifiers with points in a code
table (in the sense of ISO 2022). This escape is only applicable to
the CGM standard. The number of bytes in each code word is defined
by code bytes. Each code in the code list is associated with the I
corresponding glyph identifier in the glyph identifier list. The

total number of elements in both lists must be identical and is
given by the number of glyphs. The designation tail sequence must
correspond to one of the character sets listed in the CHARACTER SET I
LIST element, and establishes the relationship between the
character set type in that element and the codes in this escape
function. The glyph collection identifier may be used to associate I
the glyph collection with its registered identifier for information
purposes only. The default glyph identifier designates the glyph
that is used for all unspecified bit combinations (codes).

The content and structure of the identifiers in the glyph
identifier list are not standardized by this escape element, and
may be defined by application profiles or taken from those in the
International Register of Glyph Identifiers established by ISO
10036. The glyph collection identifier is either a registered glyph
collection name or is a null string. 3
The number of bytes in a code point in both this element and in the
CHARACTER SET LIST must be consistent. If they are not, this
element shall be ignored. If the number of correspondences and the
contents of the two lists are not consistent, then this escape
shall be ignored. If any glyph identifier is not recognized, then
the corresponding code shall be set the default glyph identified by
the default glyph identifier. The code list need not contain a code I
point for each possible bit combination. Those code points that are
omitted shall use the default glyph identified by the default glyph
identifier. If the default glyph identifier is not recognizable,
the asterisk glyph (*) shall be used.

3I
U
I
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I Erationship to !areimular standards.

1) CGM Functional Specification (reference ISO 8632 CGM;
Part 1: Functional Description)
A functional description of the Select General Fill escape

parameters is:

Parameters:

function identifier (I) as assigned by the Registration
Authority

data record (D):
number of glyphs (the number of elements in both code list

and glyph identifier list)
code bytes (the number of bytes in each element of code

list)
code list (a list of codes)
glyph identifier list (a list of glyph identifiers)

designation tail sequence (the tail sequence used to
designate this chaarcter set in the CGM)

glyph collection identifier (the registered identifier - if
any - of the collection of glyphs in the glyph
identifier list)

default glyph identifier (the identifier of a default glyph
that is used for unspecified code points)

I Items for Data Record:

number of glyphs (I)
code bytes (I)
code list list of (S)
glyph identifier list list of (S)
designation tail sequence (S)
glyph collection identifier S
default glyph identifier S

I Data Record Description:

The parameters define a glyph collection and associate each
glyph in the collection with a code.

I
I
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2) CGH Zncodings (reference ISO 8632 CGM; Parts 2,3,4)

All encodings will be handled in the same way. The entire data
record, containing the data record items in sequential order from
first to last, will be treated as a string. Ignoring (for the I
moment) the contents of the "string", the entire data record will
be encoded according to the rules for string in that encoding.
Considering the string contents (that is, the data record items), I
the base data types in the data record are encoded according to the
encoding rules for. that type in that encoding. For example, in the
binary encoding, a data record that contains two 16 bit integers
would be coded as if it were a string of length 4. Within the four
octets that comprise the string's contents, the two 16 bit integers
would be coded using the binary coding for 16 bit binary integers.

3) GKS Functional Specification (reference ISO 7492, GKS

Functional Specification)

The proposer only wishes to use this escape with the CGM standard. 1

4) GKS FORTRAN language binding (reference ISO/IEC 8651-1, GKS
Language Bindings; Part 1: FORTRAN)

The proposer only wishes to use this escape with the CGM standard.
5) GKS Pascal language binding (reference: ISO/IEC 8651-2,

GKS Language Bindings; Part 2: Pascal)

The proposer only wishes to use this escape with the CGM standard.

6) GKS Ada language binding (reference ISO/IEC 8651-3, GKS
Language Bindings; Part 3:Ada) 1

The proposer only wishes to use this escape with the CGM standard.

I
I
I
U
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lPro osat Number:1

Date of Presentation: 16 October 1989

Sponsoring- Authority: 1ANSI

IClass of Graphical Item: IESCAPE

ISpecific Escape Function Identifier: I Select General Fill

Description
This escape function selects a general fill interior style for filled area primitives. It is only applicable to the CGM
standard. The filled area treatment In this case is derived by copying the indicated segment, repeated as
necessary, throughout the filled area. The current Fill Reference Point and Pattern Size are used to locate the
segment and modify its size. The interior style reverts back to one of the defined interior styles when the next
Interoir Style element is encountered.

I
I

Additional Comments

None.

I
I

I Justification for Inclusion
The exchange of technical illustrations and engineering drawings both require filled area treatments that cannot
be implemented with one of the present styles. In particular, the ability to register hatch styles seems to be
limited to hatches consisting of parallel lines only. Patterns cannot be implemented efficiently on many devices
and are inadequate for filling areas with geometrically-described pictures. What is required is a filled area
interior style treatment that: (I) allows any *picture' as a fill; and (ii) the filled area does not transform as the
object is re-scaled. The use of such a general fill can replace most purposes for which clipping to arbitrary
boundaries might be used, while still allowing devices that cannot support such clipping to produce a reasonable
picture.I

Relationship to Standards
1) ISO 7942 (GKS) - Does not apply.

2) ISO 8632 (CGM) - Specifies a registered escape as defined In 5.8.1.

S3) ISO 8651 (GKS Language Bindings) - Does not apply.

I
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Select General ]ill selects interior style "general fill" based
on the segment identified by segment identifier as defining the
general fill. This escape is only applicable to the CGM standard.
This segment is copied within subsequent filled dreas as many times
as needed to fill them completely. This copying takes place
according to the following rules:

1) The graphical effect is as if successive COPY SEGMENT Elements
were encountered with:

a) the initial translation portion of the copy transformation
matrix translates to the current Fill Reference point;

b) subsequent translations are derived by calculating the extent of
the virtual device coordinates present in the segment, and
offsetting the translation point to "repeat" the segment as
necessary until the area is completely filled;

c) the scaling and rotation portion of the copy transformation
matrix is derived from the current Pattern Size; no rotation is
done, and the pattern height and pattern width components define
the vertical and horizontal scaling respectively;

2) All graphical objects are cltpped to the boundary of the filled 3
area primitive.

If the segment identifier is not a valid segment name, then to
current interior style shall remain unchanged. The interior style
reverts to one of the interior styles defined In the CGM standard
when the next valid INTERIOR STYLE element is encountered. 3

3
U
I
U
I
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R.lationsh4ip to npi.ieulpr standards;

1) CGM Functional Specification (reference ISO 8632 CGM;
Part 1: Functional Description)

A functional description of the Select General Fill escape
parameters is:

* Parameters:

function identifier (I) as assigned by the Registration
Authority

data record (D):u segment indicator (the name of a segment used as the fill)

Items for Data Record:

I segment indicator (SN)

I Data Record Description:

The parameter gives the name of the segment to be used as a
"general fill".

2) CGM Encodings (reference ISO 8632 CGM; Parts 2,3,4)

All encodings will be handled in the same way. The entire data
record, containing the data record items in sequential order from
first to last, will be treated as a string. Ignoring (for the
moment) the contents of the wstring", the entire data record will
be encoded according to the rules for string in that encoding.
Considering the string contents (that is, the data record items),
the base data types in the data record are encoded according to the
encoding rules for that type in that encoding. For example, in the
binary encoding, a data record that contains two 16 bit integers
would be coded as if it were a string of length 4. Within the four
octets that comprise the string's contents, the two 16 bit integers
would be coded using the binary coding for 16 bit binary integers.

3) GKS Functional SpecifIcation (reference ISO 7492, GKS
Functional Specification)

The proposer only wishes to use this escape with the CGM standard.

4) GKS FORTRAN language binding (reference ISO/IEC 8651-1, GKS
Language Bindings; Part 1: FORTRAN)

3 The proposer only wishes to use this escape with the CGM standard.
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5) GXS Pascal language binding (reference: ISO/IEC 8651-2, I
GKS Language Bindings; Part 2: Pascal)

The proposer only wishes to use this escape with the CGM standard.

6) GKS Ada language binding (reference ISO/IEC 8651-3, GKS
Language Bindings; Part 3:Ada) 5
The proposer only wishes to use this escape with the CGM standard.

3
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